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ABSTRACT OF THE DISSERTATION

The Application of the Transtheoretical Model of Change
to Self-Care Behaviors in Type 2 Diabetics
by

Heather N. Mercer
Doctor of Public Health in Preventive Care
Doctor of Psychology
Loma Linda University, Loma Linda, California, 2005
Helen Hopp Marshak, Chair

Background. The Transtheoretical Model of Change (TTM) has been investigated as
a model of health behavior change; however, it has only begun to gain recognition in the
diabetic population, and has not yet been investigated as it relates to the full-spectrum of
diabetes self-care behaviors.
Purpose. The purpose of this study was to compare the pattern of stages of change
across four self-care behaviors between intervention and control groups, and examine
psychosocial and health outcome variables.
Method. In a cross-sectional design, a sample of 132 adult subjects with type 2
diabetes completed surveys. The survey assessed stages of change among self-care
behaviors (self- monitoring blood glucose, diet, exercise, and weight management),
psychosocial variables (understanding of diabetes, self-efficacy, ability to manage diabetes,
attitude toward diabetes, mental well-being, and social support), and health outcomes (blood
glucose level, BMI, fitness, perceived physical health, and number of diabetes-related
m

symptoms). Subjects in the control group received standard care, and those in the
intervention group participated in a three-day, multi-disciplinary intervention program in
addition to standard care.
Results. 1) Treatment differences. There were more subjects in the action stages
(action and maintenance) than in the pre-action stages (precontemplation, contemplation,
and preparation) in the intervention group than the control group. This was statistically
significant for diet (71% vs. 26%, p < .001), blood glucose monitoring (79% vs. 58%, p <
.01), and weight management (31% vs. 19%, p < .05), but not for exercise (45% vs. 61%,
n.s.). Those in the intervention group also had significantly better understanding of diabetes
(p < .01); however, there were no significant differences found for the other psychosocial
variables measured. 2) Stage patterns. With treatment groups combined, subjects in the
higher stages (action and maintenance) demonstrated significantly greater understanding of
diabetes, better self-efficacy, more positive attitudes toward diabetes, and better mental
well-being across self-care behaviors excluding weight management. Of the self-care
behaviors, exercise and self-monitoring of blood glucose were linked with better health
outcomes.
Conclusions. The results of this study support the application of TTM to
understanding diabetes self-management across several behaviors. More research is needed
applying all constructs of TTM to different aspects of self-care in diabetes, with exercise and
smoking as key components.
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CHAPTER 1
INTRODUCTION
A. Statement of the Problem
Clinical management of diabetes is a growing public health concern in the United
States (Center for Disease Control and Prevention [CDC], 2005). It is one of the most
difficult illnesses to manage, and ranked the single most costly chronic disease in the United
States (CDC, 1999). It is the sixth leading cause of death in the U.S., and disproportionately
affects the elderly, women, and certain ethnic/racial groups (CDC, 2005). Research
demonstrates that diabetes related health complications could be significantly delayed or
even completely prevented with normalization of blood sugars (American Diabetes
Association [ADA], 2004; Diabetes Clinical Control Trial [DCCT] Research Group, 1993;
Diabetes Prevention Program [DPP] Research Group, 2002). Yet, ideal glycemic control is
achieved by less than half of patients with type 2 diabetes (Harris, Eastman, Cowie, Flegal, &
Eberhardt, 1999; in Norris, Engelgau, & Venkat Narayan, 2001). Much of the physical,
emotional, and financial burden of diabetes could be alleviated with early detection,
improved health care services, and better self-management (CDC, 1999; National Institute of
Diabetes and Digestive and Kidney Diseases [NIDDK], 2002; Norris et ah, 2001).
Treatment for patients with diabetes consists mainly of self-management including
diet, exercise, self-monitoring of blood glucose, and medication. However, 50-80% of
patients with diabetes do not appear to adhere to the full spectrum of their treatment plan,
even after interventions are delivered (Amir & Rabin, 1990; Clement, 1995; Seley, 1993).
Taken as a whole, the recommended lifestyle changes can feel overwhelming, stress
1
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inducing, and viewed as more of an irritant than the disease itself (Rood, 1996). When
patients have difficulty meeting the demands of their treatment plan, health care providers
often feel frustrated by their “non-compliant, out-of-control” diabetics (Waller & Altshuler,
1986). This disappointment is fueled by the physician’s personal knowledge of a potentially
formidable outcome. The end result of longstanding uncontrolled blood glucose includes a
host of complications including retinopathy, nephropathy, neuropathy, peripheral vascular
disease, hypertension, coronary heart disease stroke, wounds, amputation, and/or coma
(CDC, 2005).
The concept of adherence was transformed when Prochaska, Norcross, and
DiClemente (1994a) described behavior change as a process that unfolds over time in a series
of stages, beginning with cognitive and affective processes not usually detected by health
care professionals. According to the authors, patients do change more than can be
appreciated; however, standard outcome measures have not been sensitive enough to capture
the essence of behavior change (Velicer, Prochaska, Fava, Norman, & Redding, 1998). The
theory, known as the transtheoretical model of change (TTM), is contrary to the principles of
the traditional medical model. The medical model measures change primarily by one’s
actions (black/white, yes/no, compliant/noncompliant), or by monitoring health indicators
that reflect adequate behavior change, but ignores the cognitive and affective component to
behavioral change (Velicer et ah, 1998).
The TTM has been successfuly applied to a variety of behaviors (e.g., smoking
cessation, dietary change, contraceptive use, sunscreen application, medication adherence.
exercise, etc.) (Nigg et ah, 1999; Nolan, 2004; Prochaska, 2001; Rosen, 2000; Velicer,
Hughes, Fava, Prochaska, & DiClemente, 1995); however, it needs further exploration within
2

the complexity of a diabetes treatment plan. Preliminary research on the application of TTM
on a two-component (diet and exercise) program with diabetic patients suggests that the
model has the potential to guide the development of effective behavior interventions
(Johnson, 2001). More recently, Prochaska and his associates implemented the first
randomized, prospective trial based on the principles of TTM for patients with diabetes
(Jones et ah, 2003). Their study, entitled the Diabetes Stages of Change study (DiSC),
examined three components of diabetes self-management including self monitoring of blood
glucose (SMBG), healthy eating, and smoking cessation. To date, no intervention program
has been evaluated for its efficacy on the full-spectrum of diabetes self-care (four or more
health behavior changes), within the framework of TTM. Further research is needed
assessing multiple lifestyle changes, and exercise behavior should be considered a key
variable to be measured.
B. Purpose of the Study
The intent of this study was to examine the pattern of stages of change occurring
among four key diabetes self-care behaviors: self-monitoring of blood glucose, diet, exercise,
and weight management. Although weight management is typically comprised of dietary
changes and exercise, it was considered a separate entity in this study examining readiness to
participate in a weight management program. Diet changes were specifically related to
diabetes-prescribed dietary changes in order to maintain blood glucose levels, and not
necessarily reflective of the specific goal to lose weight. On the other hand, weight
management may have involved caloric restriction, fad diets, medication, or herbal
supplements. Another important objective of this study was to make comparisons of stages
of change, psychosocial variables, and health outcomes between intervention (standard care
3

plus educational/behavioral intervention) versus control (standard care only) groups.
Standard care was comprised of regular visits with a primary care doctor who monitored and
treated symptoms of diabetes complications through close observation of blood glucose,
blood pressure, organ function, lipid profiles, and skin integrity. Primary care doctors often
provide some education and promote self-management behaviors. Subjects who participated
in the intervention, in addition to standard care, were provided enhanced education with
skills training and behavioral management strategies to facilitate the process of multiple and
simultaneous health behavior changes.
This study was based on a real-world clinical setting to illustrate the pattern of stages
that are present in a well-established intervention program. Most clinical settings have not yet
adopted TTM based interventions; nevertheless, they are designed to facilitate behavioral
change, which is applicable to the concept of stage progression. Considering the amount of
variability of individual needs and levels of readiness to change within the diabetic
population, this multi-component, multi-disciplinary intervention provided “something for
everyone”, but did not necessarily target patients at their individual stage of change that
Prochaska proposed to be the optimal form of treatment (Prochaska, Velicer, DiClemente, &
Fava, 1988).
C. Theoretical Framework: The Transtheoretical Model of Change
1. Introduction
Prochaska first identified the change process conducting a comparative
analysis of 18 of the leading systems of psychotherapy in 1979, which identified common
processes of change (Prochaska & DiClemente, 1982). The core constructs of the model
were later developed within the area of smoking cessation research (Fava, Velicer, &
4

Prochaska, 1995; Prochaska & DiClemente, 1983). TTM has since become a leading
theoretical model used to explain and promote health behavior change (The Change
Companies®, 2004; Velicer et ah, 1998), which fits well with the adoption of the ‘health
model’ (the health model will be discussed in more detail in Chapter 2). TTM is considered
^nmstheoretical because it integrates insights from psychoanalysis, techniques of
behaviorism, experiential methods of cognitive therapies, motivational interviewing, as well
as social-learning, existentialism, and relapse prevention theories (Prochaska, DiClemente, &
Norcross, 1992a; Prochaska et ah, 1994a). This model is increasingly accepted as an
effective tool for lifestyle change intervention (The Change Companies®, 2004), and is
important in that it focuses on behavioral intention, overt behavior change, and processes that
facilitate change (Marcus, Eaton, Rossi, & Harlow, 1994). It has been applied to the
elimination of harmful behaviors (cigarettes, alcohol, and drugs), the adoption of healthy and
preventative behaviors (exercise, radon testing, mammography screening, safe sex practices,
sun screen use) and simultaneously ending harmful and increasing healthy behaviors (diet
and weight control) (Nolan, 2004; Prochaska et ah, 1994a; Rosen, 2000).
TTM is best characterized by the three dimensions of this theory, including stages of
change (temporal dimension; “when”), the processes of change (independent variable
dimension; “how”), the decisional balance and self-efficacy constructs (dependent variable
dimensions; “why”). To ideally facilitate health behavior change, the how and the why are
matched with the when of change (Greene et ah, 1999).

5

2. Stages of Change
The core of the TTM is built upon the five stages of change, where change is
viewed as a dynamic process that occurs over time. This temporal dimension has been
characterized as “when” people change (Greene et ah, 1999). Unlike most linear stage
models, Prochaska et al. (1994a) portrays the model as a “spiral” to illustrate the dynamic
nature of behavioral change. Therefore, the model depicts the true nature of change, which
moves progressively and regressively depending on psychosocial and environmental
contingencies.
The five stages include precontemplation, contemplation, preparation, action, and
maintenance (Prochaska et al., 1994a). First, in the precontemplation stage, people are not
thinking about behavioral change. They may not see their behavior as problematic and do
not foresee changing it in the future. Often times, people are in this stage because they are
uninformed about the harmful consequences of their behavior, or they may be in denial, with
the belief that ‘this does not apply to me.’ They may also have experienced demoralization
from their health care providers, leaving them dis-empowered. Second, the contemplation
stage involves consideration of changing a behavior, usually within the next six months, but
not right away. Weighing the pros and cons of behavior change is an important feature of
this stage. An inability to tip the balance in either direction can lead to ambivalence or
chronic procrastination. Third, the preparation stage involves intention to change in the
immediate future. People in this stage have a plan of action and are good candidates for
action-oriented interventions. However, there is a degree of apprehension due to potential
failure; hence, the more preparation that takes place, the more likely success will occur when
action is taken. People often experiment with small changes to build confidence or self6

efficacy. Fourth, once one arrives at the action stage, visible changes in behavior are made.
This is considered the busiest stage and patients are working hard at changing behaviors. It
is important to keep in mind that change is only sufficient if it meets criteria to reduce the
risk of disease progression. For example, cutting back the number of cigarettes smoked per
day would still be considered the preparation stage, whereas complete cessation is necessary
to be in the action stage. In addition, the action stage requires at least 6 months of concerted
effort before one can “safely” progress to the next stage. Fifth, the maintenance stage is
essentially working to prevent a relapse. Confidence continues to build, action is maintained,
and eventually people can terminate from this process of change. For some behaviors (e.g.
abstinence from alcohol or drugs), one never achieves termination, and rather continues in
the maintenance stage.
Unfortunately, relapse is common, and is considered a normal part of the change
process (Prochaska et ah, 1994a). Relapse is most commonly attributed to the occurrence of
a life stressor, emotional distress, or demoralization. Fifteen percent of patients who relapse
will fully regress to the precontemplation stage (Prochaska, 2001; Prochaska et al., 1994a).
As health care providers begin to understand that it is human nature to cycle back through the
stages, a more realistic approach to behavior change will emerge. For instance, smokers are
known to quit and relapse more than three times, and it may take up to seven years to
successfully maintain and terminate from the change process (Prochaska et al., 1994a;
Velicer et al., 1998).
3. Processes of Change
The processes of change have been characterized as “how” people change
(Greene et al., 1999). That is, the processes of change algorithm is what facilitates progress
7

from one stage to the next stage, e.g. fromprecontemplation or contemplation stages towards
action and maintenance stages (Prochaska & DiClemente, 1983; Prochaska et ah, 1988).
According to Prochaska, et al. (1994a) research has illuminated fairly consistent patterns of
behavior change across a diverse range of presenting problems. Thus, TTM processes
provide evidence-based guidelines for treatment, implicating the importance of “doing the
right thing at the right time” (Perz, DiClemente, & Carbonari, 1996, p. 462).
Ten different processes have been empirically validated as stage-specific intervention
strategies. The processes are organized into two higher order factors: cognitive-affective
processes (previously labeled “experiential”) and behavioral processes (Prochaska et al.,
1988). The five cognitive-affective processes are consciousness raising, self-reevaluation,
dramatic relief, environmental reevaluation, and social liberation. The five behavioral
processes are counter-conditioning, stimulus control, reinforcement management, helping
relationships, and self-liberation. For patients who are in the pre-action stages of change,
interventions should be geared toward the cognitive-affective processes, which generate
healthier thoughts, feelings, and experiences related to potential behavior change. For
patients in the later stages of change (preparation, action, and maintenance), behavioral
strategies should be implemented to enhance a patient’s preparation and motivation to
change, condition and reinforce healthier habits, and provide social and physical
environments that support healthier lifestyles (Prochaska, 2000).
4. Self-Efficacy
In addition to the stages and processes of change, the TTM incorporates
situational self-efficacy as an important aspect to successful behavior change (Greene et al.,
1999; Velicer et al., 1998). Self-efficacy can be viewed as a reason “why” people might
8

change (Greene et al., 1999). The self-efficacy construct relates to how confident people feel
they can engage in the desired behavior change (Bandura, 1977; 1986). Self-efficacy beliefs
also regulate motivation by determining the goals people set, the strength of commitment to
their goals, and expected outcomes related to their efforts to change (Bandura, 1998). There
are four factors that influence self-efficacy beliefs including mastery of behavior (successes
outweigh failures), social modeling (vicarious mastery, skill building, problem solving),
social persuasion (encouragement and reinforcement of behavior), and positive mood states
(stress-reduction, cognitive reframing) (Bandura, 1998). Thus, social-cognitive interventions
coincide with the processes of change that Prochaska describes (Prochaska et al., 1988).
Self-efficacy beliefs have been found to increase linearly across the five stages of change
(Velicer et al., 1998).
5. Decisional Balance
Another component of the “why” dimension of behavior change is a
decisional balance construct that involves weighing the pros and cons of behavior change.
Velicer et al. (1985) define two collapsed factors, as the Pros and Cons, which have been
more parsimonious and effective in their research in regards to understanding the process of
stage shifting and as an intervention. As an intervention, the process of weighing the pros
and cons of behavior change can help facilitate patients through the stages of change in a
predictable pattern. According to Greene et al. (1999), the decisional balance construct is
more useful in facilitating movement in the pre-action stages (precontemplation and
contemplation), whereas, the self-efficacy construct is more sensitive to facilitating change in
the later stages (preparation, action, and maintenance).

9

D. Research Questions and Hypotheses
The four diabetes self-care behaviors were operationalized and measured in terms of
Prochaska’s TTM stages of change. This approach was considered unique because it allowed
for detection of more subtle and incremental changes, in contrast to the action-approach that
employs single, discrete outcome measures (Velicer et ah, 1998). Several psychosocial and
health outcomes were examined to determine effects associated with the intervention as well
as differences associated with higher stages of change. The expected result was detection of
covert and overt indicators of change among the self-care behaviors.
1. Research Question #1
The first research question concerned treatment group differences between the
intervention group and the control group. Specifically, “will subjects who participated in the
intervention be at higher stages of change compared to those in the control group?” It was
hypothesized that more subjects in the intervention group would be in the higher stages
(action and maintenance), across categories of self-care behaviors (self-monitoring of blood
glucose, diet, exercise, and weight management), compared to subjects who received
standard care only. Further exploration involved comparison of the treatment groups for
differences among the psychosocial and health-behavior outcome variables. Based on the
intervention curriculum, improvements were expected across the following psychosocial
variables; understanding of diabetes, perceived ability to manage diabetes, self-care efficacy,
attitude toward diabetes, mental well-being, and social support. For health outcomes, it was
expected that the intervention group would be associated with improved perceived health
status, decreased number of diabetes-related symptoms, lower blood glucose levels,
increased fitness, and lower body mass index (BMI).
10

2. Research Question #2
The second research question related to stage of change patterns that occurred
among all subjects with type 2 diabetes, regardless of their treatment history. Specifically,
“did subjects in the higher stages of change (action and maintenance) have better
psychosocial and health outcomes?” This question was answered separately for each of the
four diabetes self-care behaviors (self-monitoring of blood glucose, diet, exercise, and weight
management). It was hypothesized that with each subsequent stage there would be higher
scores observed across the following psychosocial variables: understanding of diabetes,
perceived ability to manage diabetes, self-care efficacy, attitude toward diabetes, social
support, and emotional well-being. It was also hypothesized that those at higher stages
would have better health outcomes among the following: perceived health status, number of
diabetes-related symptoms, blood glucose level, and BMI.
E. Relevance to Discipline
Preventive care specialists and mental health professionals are both underutilized
providers of health care in medical settings, despite the need for improvements in standard
care in diabetes (ADA, 2002d). Patients with diabetes are a unique population because the
majority of their symptom management resulting from self-care behaviors, which requires
multiple and simultaneous lifestyle changes to maintain health and prevent disability and
death. Physicians and most health care providers are ill prepared to handle the emotional
components involved with diabetes management because they are rarely trained in cognitive
or behavioral processes and most have never been exposed to approaches like TTM. Most
health care professionals continue to perceive change as a discrete event, an all-or-nothing,
and feel frustrated with their “non-compliant patients” (Zimmerman, Olsen, & Bosworth,
11

2000). Based on TTM based research, we have a better understanding of not only how
people change, but also how to help people in their efforts to change. This understanding of
the process of change has been used to develop numerous behavior change programs and
interventions that focus on the decision-making and empowerment of the patient. The
application of the TTM to the diabetic population will serve to illuminate the most effective
ways to promote multiple lifestyle changes. Greater awareness could revolutionize our
outlook on compliance issues and transform the method of health care delivery to this
population. Preventive care specialists and psychologists are in a special position to target
these high-risk groups and implement more effective behavioral programs that facilitate stage
shifting. Furthermore, public health advocates should continue their efforts to promote
‘whole person care’ when treating patients with chronic illness.

12

CHAPTER 2
LITERATURE REVIEW
A. Diabetes: An Overview
Diabetes mellitus is defined by the American Diabetes Association as “a group of
metabolic diseases characterized by chronically high levels of blood glucose that results from
a defect in insulin secretion and/or insulin action” (The Expert Committee on the Diagnosis
and Classification of Diabetes Mellitus, 2002, p. S5). The nature and course of diabetes is
serious, complex, and difficult to manage. It affects nearly every organ in the body, causing
physical, emotional, and economic suffering (ADA, 2002c; CDC, 2004). Many of the
symptoms and complications may go undetected for 10 to 15 years, making primary and
secondary prevention problematic (CDC, 2005).
1. Prevalence and Incidence
Approximately 18.2 million Americans, or 6.3 percent of the U.S. population
currently have diabetes; however, of these, 5.2 million remain undiagnosed (CDC, 2005). Of
these, 90-95% of diabetics have type 2 diabetes, while the remaining percent have type 1,
gestational, or other forms of diabetes (CDC, 2004). Another estimated 16 million U.S
adults (aged 40 to 74) have ‘pre-diabetes,’ ‘borderline diabetes,’ or ‘impaired glucose
tolerance,’ which involves elevated blood glucose levels that are not yet high enough to be
classified as diabetes (DPP, 2002). Without intervention, these patients are likely to develop
diabetes within 10 years (DPP, 2002). Epidemiological research shows that type 2 diabetes
disproportionately affects ethnic minorities and the elderly, both of which are growing
populations in the United States (CDC, 2005; Harris, 1990; Stern & Haffner, 1990).
13

Additionally, the latest trend reveals higher incidence of Type 2 diabetes among adolescents,
which is attributed largely to the decrease in physical activity and increased obesity within
this population (CDC, 2005). It is projected that within 10 years, there will be 23 million
Americans with diabetes, which is associated with the increasing age of the population, and
the high prevalence of obesity and sedentary lifestyles in the United States (Wing et ah,
2001).
2. Morbidity and Mortality
Management of diabetes and its complications is a growing public health
concern. It is the main contributing factor to a multitude of physiological complications that
contribute to high national morbidity and mortality rates. Diabetes is the sixth leading cause
of death in the United States (CDC, 2005) and contributes significantly to the incidence of
heart disease, which is the leading cause of death in our country (Rood, 1996). To illustrate
the magnitude of this disease, one American dies every three minutes from diabetes-related
complications (Juvenile Diabetes Foundation [JDF], 1998), and there is a new case diagnosed
every 40 seconds, equating to 798,000 per year (NIDDK, 2000).
The major cause of morbidity and mortality relates to macro- and micro vascular
disease processes (McCulloch, 2003b). Patients with diabetes are at significant risk for
developing hypertension and hyperlipidemia, which contributes to the development of
macrovascular diseases such as atherosclerotic cardiovascular disease, peripheral vascular
disease, and cerebrovascular disease (ADA, 2002a; CDC, 2005; The Expert Committee on
the Diagnosis and Classification of Diabetes Mellitus, 2002). These complications can be
disabling or fatal with a high risk for heart attacks and stroke. Risk factors for the
development of macrovascular complications for patients with diabetes are hypertension,
14

dyslipidemia, smoking, obesity, and sedentary lifestyle (CDC, 1999). These risk factors are
important target areas for intervention to prevent the development of macrovascular
complications.
Microvascular and neuropathic complications are caused by chronic hyperglycemia
(ADA, 2002a; Brown, 1990; DCCT Research Group, 1993; Greene, Sima, Stevens, Feldman,
& Lattimer, 1993). Patients may experience acute hyperglycemia as a result of too much
food, deficient insulin secretion/action, insufficient medication, acute illness, and stress (The
Expert Committee on the Diagnosis and Classification of Diabetes Mellitus, 2002). Over
time, chronic hyperglycemia increases susceptibility to infections, while tissue growth and
repair is slowed. Hypoxia and subsequent tissue damage is caused by the obstruction of
blood flow when blood glucose and insulin bind to circulating proteins and other
macromolecules (CDC, 2005; Rood, 1996). Thus, organs suffer from both lack of energy
and oxygen (ADA, 2002a; CDC, 2005; The Expert Committee on the Diagnosis and
Classification of Diabetes Mellitus, 2002). These changes in biochemistry, blood flow, and
organ function place patients with diabetes at significantly higher risk for physical
impairments such as 1) retinopathy with potential for loss of vision and blindness; 2)
nephropathy, which can lead to kidney failure; 3) peripheral neuropathy creating risk for foot
ulcers, wounds that don’t heal, and amputations; and 4) autonomic neuropathy, which causes
gastrointestinal, genitourinary, and cardiovascular symptoms, as well as sexual dysfunction
(ADA, 2002a). Although microvascular and neuropathic problems are less fatal, they cause
significant emotional and physical distress, and this process has been described as a
“piecemeal autopsy: a series of deaths of parts until the owner succumbs to no more parts”
(Rood, 1996, p. 738).
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3. Cost of Diabetes
As a result of its multi-system health effects, diabetes has become the single
most costly chronic disease (CDC, 2005). The use of health care services by patients with
diabetes is higher than for any other disease (Aubert, Geiss, Ballard, Cocanougher, &
Herman, 1995; Janes, 1995), and such health care costs account for one out of every five
Medicare dollars (JDF, 1998). A total of 132 billion dollars is spent annually, which can be
broken down into direct medical costs ($92 billion), as well as indirect costs ($40 billion),
such as disability, work loss, and premature mortality costs (CDC, 2004). The bulk of this
financial assault is subject to improvement because a significant proportion of this expense is
considered preventable (DPP, 2002; Dunbar-Jacob, Burke, & Puczynski, 1995). Research
that illustrates this point will be discussed in more detail in the Controlled Clinical Trials
section below.
4. Diabetes Treatment
The ultimate goal for health care providers is to delay or prevent the
progression of physical impairment and to improve the quality of life of people with diabetes,
or any chronic disease (McCulloch, 2003a; 2004). Standard care for diabetes involves
regular visits with a primary care doctor who is responsible for monitoring and treating
symptoms of diabetes complications through close observation of blood glucose, blood
pressure, organ function, lipid profiles, and skin integrity. Primary care doctors also play a
role in educating their patients about diabetes and promoting self-management. The majority
(95%) of diabetes treatment relies on adequate self-management skills (Bandura, 1998;
Goodall & Halford, 1991). Diabetes related self-management involves multiple and
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simultaneous lifestyle changes, such as improved nutrition, regular exercise, weight loss,
smoking cessation, limited alcohol consumption, self-monitoring of blood glucose, stress
management, and sometimes oral-hypoglycemics and/or insulin injections (ADA, 2004; Cox,
Gonder-Frederick, & Saunders, 1991; McCulloch, 2004). Essentially, to maintain normal
blood glucose levels, a careful balance of energy intake and expenditure must be maintained
(ADA, 2004; McCulloch, 2004).

Patients with diabetes often find their treatment protocol

burdensome and confusing (Rood, 1996). In fact, it may be viewed as more bothersome
than the disease itself, particularly when the long-term complications are not yet evident and
the patient feels relatively healthy (Rood, 1996). Thus, compliance with treatment protocols
is a major concern.
5. The Compliance/Adherence Problem in Diabetes Care
Compliance and adherence are terms that are frequently used interchangeably
within the medical and psychiatric literature, and are frequently used offensively when
referring to patients with diabetes. Compliance can be defined as “the extent to which a
patient’s behavior coincides with medical or health advice” (Haynes, 1979; in Waller &
Altshuler, 1986, p. 490). Thus, noncompliance has been referred to as the “failure” of the
patient to correctly follow the instructions regarding their medical regimens (Seley, 1993).
According to Waller et ah, noncompliant behavior can “sabotage the best clinical efforts to
provide effective treatment” (p. 490). Thus, the blame is placed on the patient when medical
complications arise; and many health care professionals think “you did this to yourself.” The
compliance issue has provoked frustration and ambivalence among health care providers, and
demoralization among patients. Under this regime, patients are not empowered to care for
themselves, but rather left with little motivation for future compliance efforts (Prochaska,
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2001), and may furthermore avoid their physicians or their treatment altogether (Amir &
Rabin, 1990; Zimmerman et ah, 2000). The traditions of the medical model and constraints
within the healthcare system continue to encourage the passive role of the patient, which has
been deemed ineffective in diabetes management (Bissell, May, & Noyce, 2004; Heisler,
Bouknight, Hayward, Smith, & Kerr, 2002; Heisler et ah, 2003).
The principles of the time-honored medical model are deeply entrenched into the
health care system, and perpetuate current standards of patient care, despite the need for
change that is more consistent with psychologically based models of care (Cox et ah, 1991).
By design, the medical model enables physicians to make efficient assessments in order to
diagnose disease and treat symptoms. Time constraints and over-booked schedules rarely
allow for the physicians to relate more intimately with the patient who has the disease. The
singular focus on symptom management and encouragement of passive compliance, as seen
in the medical model, has been most useful when treating acute illness, but seems poorly
designed to treat chronic illness (Gordon, 1999; Siminerio, Zgibor, & Solano Jr., 2004).
Recent literature indicates that patients with diabetes have better self-management practices
and improved metabolic outcomes when they actively participate in developing their
treatment plan (Albright, Parchman, Burge, & Investigators, 2001; Bissell et ah, 2004;
Heisler et al., 2002; Heisler et al., 2003).
The proposed resolution to this challenge is to alter and expand the medical
framework for treating chronic illness. In recent years, there has been a slow and steady shift
that re-conceptualizes health and illness from a disease model, to a health model (Bandura,
1998; Saltmarsh, 1999). The health model emphasizes whole-person care, which
incorporates physical, psychological, and social well-being, and focuses its attention on
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health promotion and disease prevention rather than symptom management (Bandura, 1998).
Additionally, recent literature indicates a shift towards behavioral and psychosocial
interventions that ‘empower’ patients to adopt and maintain healthy lifestyle habits (Glasgow
& Anderson, 1999; Norris et ah, 2001). Healthcare providers must de-emphasize the
concepts of compliance and adherence, and acquire a higher regard for self-management
facilitated by a collaborative doctor-patient relationship. Patients desire technical
competence as well as personal interaction with their physicians, which goes above and
beyond standard care practices of advice giving and professional distance (Rood, 1996).
This implies an equal partnership between the physician and patient in order to develop an
individualized treatment plan that is mutually agreed upon (Albright et ah, 2001; Bissell et
ah, 2004; Glasgow & Anderson, 1999; Heisler et ah, 2002; Heisler et ah, 2003;
Meichenbaum & Turk, 1987; Rood, 1996).
B. Interventions
Diabetes interventions have been developed with anticipation of improved self
management and metabolic control and coinciding reduction in medical costs (ADA, 1984;
Padgett, Mumford, Hynes, & Carter, 1988). When comparing individual intervention
studies, it is difficult to determine which mode of treatment is most effective. Time and
money prevent most researchers from implementing studies that are comprehensive enough
to capture the breadth of variables and outcomes. Thus, mediating variables and outcome
indicators vary across studies, making it difficult for comparison purposes. For instance, one
study may examine behavioral compliance as the end-point, whereas another study measures
metabolic indicators (Padgett et ah, 1988). In addition, unfavorable research methods such
as non-random assignment, small sample size, high attrition rates, and lack of follow-up
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make it difficult to make solid conclusions (Glasgow et ak, 1992; Kaplan & Davis, 1986;
Padgett et ak, 1988). Even so, there are several landmark clinical trials, narrative reviews,
and meta-analyses that help clarify the trends in research outcomes.
1. Controlled Clinical Trials
To date, the ADA (2002a; 2002b) recognizes four randomized controlled
trials that test the benefit of lowering blood glucose on the incidence of complications on
Type 1 and/or 2 diabetes, including 1) the Diabetes Control and Complications Trial
[DCCT], (1993), 2) United Kingdom Prospective Diabetes Study [UKPDS] Group, (1995;
1996), 3) the Japanese Study (Ohkubo et ak, 1995), and 4) the Stockholm Diabetes
Intervention Study (Reichard, Nilson, & Rosenquist, 1993). Several other similar studies
have been conducted on the benefit of lowering blood glucose, but were less well controlled,
including 1) the University Group Diabetes Program [UGDP] (1970), 2) Veteran Affairs
Diabetes Feasibility Trial (Abraira et ak, 1997), and 3) Diabetes Audit and Research in
Tayside Scotland (Morris et ak, 1997). The DCCT and Stockholm studies showed that for
patients with type 1 diabetes, lowering blood glucose levels to near normal levels
significantly delayed the onset and slowed the progression of microvascular complications,
ranging from 35 to 75% risk reductions. These results were confirmed in subjects with type
2 diabetes in the UKPDS, the Japanese study, the Veterans Affairs study. The ADA
interpreted these results to mean that for every one percentage decrease in HbAiC levels (e.g.
from 9% to 8%) there was a 35% risk reduction in microvascular complications. Only one
study demonstrated no benefit of lowering blood glucose on the incidence of complications
was the UGDP study; however, the study is fairly outdated, the power of the study was low
due to small sample size, and HbAic values were not available.
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Based on the results of these studies, the ADA (ADA, 2002a; ADA, 2002b) submitted
a position statement, which indicates that glycemic control is important in reducing the risk
of microvascular and neuropathic complications and supports the need for improvement in
the standards of diabetes health care services. The lowering of blood glucose levels in these
studies occurred through “intensive treatment” which typically involved tightly controlled
medication management and frequent contact between the patient and health care providers.
Despite the need for change, the majority of primary care settings lack the resources,
personnel, and time to provide the intense level of care achieved in these studies.
Additionally, even with intensive treatment, the HbAic values deteriorated over time due to
the physiological progression of the disease (UKPDS, 1995). There were also notable risks
involved with intensive treatment including hypoglycemia and increased macrovascular
complications. Thus, despite the decreased risk of microvascular complications associated
with intensive treatment, there is also increased burden to patients related to frequent medical
follow-up, side effects of the medications, and possible risk of hypoglycemia and
macrovascular complications. As a result, the focus of intervention planning has turned to
behavioral research to determine how to best promote self-management and lifestyle change
in order to achieve similar outcomes with less burden and associated risk (Wing et ah, 2001).
2. Educational Interventions
Diabetes education programs have traditionally been the favored mode of
treatment, and serve to provide patients with information about the disease as well as selfcare instruction. The goal is to enhance patient knowledge, increase compliance, improve
metabolic outcomes, and control medical costs (Brown, 1990; Norris et ah, 2001). One of
the goals for Healthy People 2010 is to increase the proportion of patients with diabetes who
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receive education from 40% in 1998 to 60% in 2010 (U.S. Department of Health and Human
Services, 2000). Research studies reveal contradicting results on the effectiveness of
education alone (Brown, 1990; Rood, 1996; Watts, 1979). In 1984, the ADA supported
third-party reimbursement for diabetes education based on evidence from 13 studies that
demonstrated improvement in self-care and reductions in medical costs (Brown, 1990).
Since then, more rigorous studies reveal disappointing results in the efficacy of diabetes
education, i.e. health educators report that their programs produced very knowledgeable, yet
noncompliant patients (Brown, 1990; Rood, 1996; Watts, 1979). A number of studies
illustrate that education alone does not improve compliance (Amir & Rabin, 1990; Korhonen
et ah, 1983; Padgett et ah, 1988; Rettig, Shrauger, Recker, Gallagher, & Wiltse, 1986), it can
increase anxiety levels (Etawiler & Robb, 1972; Hamburg & Inoff, 1982; Ludvigsson, 1977),
and it has even been associated with poorer diabetes control (Burroughs, Harris, Pontious, &
Santiago, 1997; Kaplan, Chadwick, & Schimmel, 1985). As a result, self-management
training has evolved away from the didactic approach in the 1970s and 80s, to the more
collaborative approach based on empowerment and health models of the 1990s (Glasgow &
Anderson, 1999).
3. Behavioral/Lifestyle Interventions
Unhealthy dietary practices, obesity, and sedentary lifestyles remain the
strongest risk factors for patients with Type 2 diabetes (Nelson, Reiber, & Boyko, 2002;
Rewers & Hamman, 1995). Findings from the Third National Health and Nutrition
Examination Survey (NHANES III) indicated that the majority of adults with type 2 diabetes
ate a diet high in saturated fat, consumed fewer than the minimum daily recommended
servings of fruits and vegetables, had insufficient levels of physical activity, and were
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overweight or obese (Nelson et al., 2002). Thus, as an adjunct to education, lifestyle
interventions have gained recognition as essential components of treatment, e.g. nutrition
counseling, weight loss programs, self-monitoring instruction, and exercise instruction.
Empirical evidence demonstrates that diet and exercise can improve insulin sensitivity and
glycemic control, and decrease the need for medication and insulin (McCulloch, 2003a;
McCulloch, 2003b; Nelson et ah, 2002). Lifestyle changes also improve other physiological
and metabolic abnormalities that are problematic for patients with diabetes, including
decreased body fat, reduced blood pressure, and normalization of dyslipidemia (WallbergHenriksson, Rincon, & Zierath, 1998). In fact, dietary changes and exercise can reverse the
diabetes process in its initial stages, or even delay or prevent diabetes from occurring (DPP,
2002).

Although primary prevention (inhibition of disease onset) is not yet the gold standard
of our healthcare system, it is certainly gaining popularity among diabetologists. The
Diabetes Prevention Program (DPP) was a major multi-center clinical trial that illustrated
that lifestyle changes with weight loss can prevent or delay the onset of the disease itself
(DPP, 2002). The study included patients who were labeled ‘at-risk’ and diagnosed with pre
diabetes. Those assigned to the intensive lifestyle management program were required to
walk 30 minutes five days per week, and lower their fat and caloric intake. Those who
achieved a five to seven percent weight loss reduced their risk of acquiring diabetes by 58%,
as compared to a 31 % reduction in the group that received medication (metformin) plus
standard care. The lifestyle intervention worked equally well among men and women, and
across ages and ethnic groups. As a result, the Center for Disease Control is taking a more
active role in primary prevention strategies within the diabetes population (CDC, 2002).
23

Secondary and tertiary prevention programs are of utmost importance in patients who
already have diabetes. To evaluate the effectiveness of diabetes education plus dietary
interventions, Brown (1990) conducted a meta-analysis of 82 studies, examining the effects
of those interventions on patient knowledge, self-care behaviors, metabolic control, and
psychological variables. Effect sizes were interpreted as follows; 0.2 = small effect; 0.5 =
medium effect; and 0.8 = large effect (Cohen, 1977). The results of this analysis conclude
that the largest effect was on the ‘knowledge composite’ (ES = 1.05), which is consistent
with the majority of other studies (Nelson et ah, 2002). There were small to moderate effects
for the remaining variables; 1) self-care behaviors: self-reported dietary compliance (ES =
0.57), insulin injection (ES = 0.23), and objective weight loss (ES = 0.17), 2) metabolic
control: HbAic (ES = 0.41), blood glucose (ES = 0.34), blood pressure (ES = 0.34), and
cholesterol (ES = 0.24), and 3) psychological outcomes (ES = 0.27). These results were both
statistically significant and clinically meaningful in terms of outcomes related to self-care
behaviors, metabolic control, and psychological outcomes. Brown concluded that this meta
analysis supports the utility of interventions that include education plus dietary instruction on
patient knowledge, self-care behaviors, metabolic control, and psychological variables.
To further evaluate the effectiveness of self-management training in type 2 diabetes,
Norris et al. (2001) published a systematic review of 72 randomized controlled trials that
were published between 1980 and 1999. These studies comprised a range of intervention
strategies, with various behavioral and physiological outcomes. Only the results pertaining
to diet and exercise interventions will be discussed in this section, and psychological
interventions will be discussed later (see Psychological Interventions section). For dietary
instruction, most studies yielded positive results for self-reported changes, including
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improvements in dietary carbohydrate or fat intake, a decrease in caloric intake, and an
increase in consumption of lower glycemic-index foods. A few studies also indicated that
dietary instruction led to reductions in weight and improved glycemic control. Only two
studies reported no improvement in dietary behaviors at follow-up. In regards to exercise
behaviors, the results yielded mixed conclusions about the utility of exercise interventions as
a means to increasing physical activity, with an equal amount of studies that supported and
did not support exercise interventions. Reasons for this were not specified.
In sum, optimal self-management of diabetes requires lifestyle changes pertaining to
diet, exercise, and weight management. Diet and nutrition counseling have become almost
standard practice in diabetes care, and the research demonstrates positive outcomes. Exercise
consultation appears to be lower on the list of priorities, and the research is inconclusive
about the efficaciousness of current exercise interventions. More research is needed to
determine barriers to exercise adoption and to develop interventions that more effectively
increase physical activity in the diabetes population.
4. Psychological Interventions
Psychological stress has a tremendous impact on patients with diabetes
(Goodall & Halford, 1991). Direct effects of stress involve physiological changes related to
excess stress hormones that alter glucose metabolism, and indirect effects of stress may result
from alterations in self-management practices and negative coping skills (e.g. increased
consumption of high fat foods, alcohol, cigarettes, etc. when stressed). Some researchers
purport that changes in attitude and motivation have more impact on metabolic control than
increased knowledge (Norris et ah, 2001; Warren-Boulton, Anderson, Schwartz, & Drexler,
1981). Thus, psychologists play an important role in diabetes self-management because of
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their expertise in cognitive and affective processes, and they have been instrumental in
developing programs that improve self-management behaviors (Goodall & Halford, 1991).
To best manage stress and facilitate behavior change, diabetes interventions frequently
incorporate psychological concepts such as social cognitive techniques, individual
psychotherapy, group therapy, and/or relaxation training.
Bandura’s social cognitive theory (1986) has been most commonly investigated as the
framework for diabetes interventions. This theory consists of self-efficacy beliefs that
operate in concert with goals, outcome expectations, and perceived environmental barriers, as
well as regulation of motivation, action, and well-being (Bandura, 1998, p. 623). According
to Bandura (1998), the social cognitive approach helps people achieve optimal health through
enhanced self-management of health behaviors. To test this theory, Glasgow et al. (1992)
implemented a 10-session self-management training program targeting social cognitive
variables (problem-solving skills and self efficacy) for adults over 60 years old with type 2
diabetes. Compared to the delayed intervention group, immediate intervention subjects
showed significantly greater reductions in fat and caloric intake, greater weight reductions (6
lbs), and increased frequency in blood glucose monitoring. Following the intervention,
subjects’ HbAjc levels decreased by 0.5%. This translates into a significant reduction in risk
for developing microvascular complications (DCCT Research Group, 1993; Padgett et al.,
1988).
Another study by Rubin, Peyrot, and Saudek (1991) targeted social-cognitive
variables with coping skills training and problem solving in a week-long program with 165
adults. They reported significant improvements in emotional well-being, anxiety levels, self
esteem, and self-efficacy at the six and 12-month follow-ups (Rubin, Peyrot, & Saudek,
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1993). They also found that lifestyle behaviors (diet and exercise), other self-care behaviors
(self monitoring of blood glucose and medication adherence), and metabolic control
improved; however, the lifestyle changes were not maintained at the 12-month follow-up
(Rubin et ah, 1991). The results of these studies, and others, support the role of social
cognitive interventions in self-care behaviors and metabolic control in patients with diabetes.
5. Intervention Summary
Clearly, there are numerous intervention strategies designed to improve
outcomes for patients with type 2 diabetes (Brown, 1990: Norris et ah, 2001). Yet the
literature remains disjointed, and it is difficult to determine which intervention works
optimally, and when and how interventions should be delivered. To summarize the literature,
Padgett, et al. (1988) published a meta-analysis of 93 studies, and compared eight treatment
modalities (didactic education, enhanced education, diet instruction, exercise instruction,
self-monitoring instruction, social cognitive/behavior modification, counseling, and
relaxation training). Outcomes included metabolic control, knowledge gain, psychological
status, and compliance. The authors concluded, “the average experimental group member
(across treatment modalities) is better off than 70% of those in the control groups” (p. 1026).
All of the interventions had positive effects, with diet instruction (ES = 0.68) and social
cognitive/behavior modification (ES =0.57) considered the most efficacious, while exercise
instruction (ES = 0.31) and relaxation training (ES = 0.30) being least effective in
comparison to these other modalities. Padgett et al. pointed out that the majority of the
research lacked follow-up assessment, and therefore it was impossible to say which
interventions had lasting outcomes. Research such as this can guide clinical applications
toward interventions that are most efficacious; however, more research is needed to
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determine long-term effects of intervention types. Longitudinal studies are more difficult to
complete due to time constraints, costs, and subject attrition.
Based on the evidence thus far, some researchers have concluded that the ideal
diabetes management programs must be simple, individualized to a person’s lifestyle and
readiness to change, and reinforced over time, and must also take into consideration an
individual’s personal habits and routines (Anderson, Auslander, Jung, Miller, & Santiago,
1990; Prochaska et ah, 1994a; Wagner, Austin, & Von Korff, 1996b). Diabetes education
appears to be a fundamental and necessary starting point to initiate the change process, but
not sufficient in and of itself, to facilitate optimal behavior change and health outcomes.
Knowledge may establish the precondition for change (Bandura, 1998) so that educated
patients may begin to engage in the process of change (e.g. beginning with thoughts and
feelings), while overt behavioral changes are less notable or non-existent. Additional
influences are needed to overcome the barriers to adopting new lifestyle habits and
maintaining them. Patients will be further empowered to make the necessary behavioral
changes through collaborative relationships with their physicians (Albright et ah, 2001), and
with adjunct diabetes programs that incorporate education with lifestyle and psychological
intervention strategies (Brown, 1990; Norris et ah, 2001).
To fully appreciate the process of behavioral change, health professionals must
expand their view of behavior change to incorporate the unseen process of subtle and
incremental changes that occur in thoughts, feelings, and behaviors that eventually lead to the
desired action. At present, the underlying change process remains undetected and
unrecognized because testing instruments often lack the sensitivity and objective to do so
(Prochaska et ah, 1994a; Velicer et ah, 1998). Thus, when progress does not appear to meet
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the standard criterion (overt action), patients are viewed as non-compliant (e.g. all or nothing,
success/failure, active/inactive). Alternatively, a process-orientation to change extends a
greater margin for success with recognition and reinforcement of the smaller steps in
behavior change. This process-oriented approach to change was originally articulated by
Prochaska, Norcross, and DiClemente, as part of “the transtheoretical model of change”
theory (TTM) (Prochaska, 2001; Prochaska & DiClemente, 1983; Prochaska et ah, 1994a).
C. The Transtheoretical Model of Change
1. Psychometric Properties
Research in the fields of public health, social science, and medicine has been
guided by various psychosocial theories of health behavior change. Among these various
approaches are the health belief model (Becker, 1974; Rosenstock, 1974), social cognitive
theory (Bandura, 1986; 1997), the theories of reasoned action (Ajzen & Fishbein, 1980),
planned behavior (Ajzen, 1991), protection motivation (Rogers, 1983), the transtheoretical
model of behavior change (Prochaska & DiClemente, 1983), and many others. Each of the
constructs of these theories has gone through rigorous inspection to confirm that their
psychometric properties are valid and reliable. The transtheoretical model of change has
been one of the most influential models over the past 25 years, and research has shown
strong support of the validity, reliability, stability, and generalizability of the core constructs
of the model (Crittenden, Manfredi, Lacey, Warnecke, & Parsons, 1994; Crittenden,
Manfredi, Warnecke, Cho, & Parsons, 1998; Morera et ah, 1998; Spencer, Pagell, Hallion, &
Adams, 2002) though there have also been criticisms of the theory (Bandura, 1998;
Davidson, 1992; Farkas et ah, 1996; Jeffrey, French, & Rothman, 1999; Weinstein, Rothman,
& Sutton, 1998).
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The main organizing construct of TTM, the stage of readiness to change (Velicer et
ah, 1998) has faced the most scrutiny within the literature (Morera et ah, 1998). Prochaska
and DiClimente’s original theory (1982) delineated five stages of change (precontemplation,
contemplation, preparation, action, and maintenance); however, early on principle
component analysis yielded only four scales, excluding preparation as a distinct stage
(McConnaughy, DiClimente, Prochaska, & Velicer, 1989; McConnaughy, Prochaska, &
Velicer, 1983). Seven years of research was conducted utilizing the four-stage model
(Prochaska et ah, 1992a). Later, through cluster analyses, the preparation group was
identified as individuals who scored high on both contemplation and action (Prochaska &
DiClemente, 1983; Prochaska & DiClemente, 1985; Prochaska & DiClemente, 1986), and
was added back in as a key component to the stage model.
Bandura (1998) purported that TTM violates the three basic assumptions of stage
models: qualitative transformations across discrete stages, invariant sequence of change, and
non-reversibility. As previously stated, Prochaska et al. (1994a) proposed that the true nature
of behavior change is cyclical rather than linear due to the high propensity toward relapse,
which is not observed in traditional developmental and cognitive stage models. In addition,
Prochaska and Velicer (1996) advocated that the large majority of people do not “skip”
stages when movement is forward; however, people can relapse by one or more stages.
However, they acknowledged that stage skipping might be possible under unusual
circumstances, which would also be indicative of risk for relapse due to inappropriate use of
cognitive and behavioral processes.
Farkas, et al. (1996) questioned the utility of stage membership as a predictor variable
in comparison to other models. In their study comparing “addiction” versus “stage of
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change” as a predictor of smoking cessation, they concluded that the stages of change
construct did not significantly contribute to the variance over and above other selected
indicators of addiction level and questioned the utility of the stage of change as a unique
predictor of successful smoking cessation. Farkas et al.’s study design has been questioned
in a number of ways (Prochaska & Velicer, 1996; Shiffman, 1996; Stockwell, 1996). For
instance, Farkas et al. utilized a single variable of TTM (stage) and unfairly compared it to
four variables that comprised ‘addiction level,’ and multiple variables can almost always
account for more variation than any single measure (Prochaska & Velicer, 1996). Hughes
(1996) suggested that a more interesting approach to comparing models is to see how they
interrelate, rather than which one is better. Similarly, Shifman (1996) hypothesized that the
two theories being compared did not compete, but rather addressed different aspects of the
change process. For instance intention to change (stages) and successful smoking cessation
may be moderated by level of nicotine dependence (addiction). These conclusions indicate
the need for further exploration of these variables as they may relate in ways not yet tested.
Another criticism was provided by Davidson (1992) who argued that the model is
“resistant to measurement and factor analytic duplication this side (East) of the Atlantic” (p.
821). Prochaska pointed out in his rebuttal (1992b), there were no references cited to support
Davidson’s claim. Nearly a decade ago, Prochaska and Velicer (1996) argued that the stage
effect has been replicated in over 60 apriori predictions, and has failed to replicate in only six
studies. A comprehensive review of all published, peer-reviewed research, including 148
articles (54 validation studies, 73 population studies, and 37 interventions), was conducted on
TTM constructs as they applied to tobacco cessation and prevention (Spencer et ah, 2002).
The authors concluded that the evidence in support of TTM was “strong,” with supportive
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studies outweighing the non-supportive studies. They further reported that the studies
supportive of stage-matched interventions were of better quality than those that were not
supportive. Finally, they concluded that stage-matched interventions were more successful at
promoting stage progression than interventions that were not stage-matched. Overall, this
review was strongly supportive of TTM and its constructs as they apply to smoking cessation
and prevention, and encouraged continued research that validates TTM constructs in other
special populations.
Another study that examined smoking cessation and stage movement questioned the
internal consistency of the TTM (Herzog, Abrams, Emmons, Linnan, & Shadel, 1999). They
were able to replicate cross-sectional results found by other TTM related smoking cessation
research; however, in the prospective analysis, the TTM processes and pro/con constructs
failed to predict stage movement. The results of another study demonstrated that stage of
change failed to predict weight control over three years, and in fact, the opposite of what
would be predicted by TTM occurred (more weight gain in the higher stages) (Jeffrey et ah,
1999). This result was counterintuitive and has not been replicated in other studies.
In contrast, the internal consistency of the stages of change construct was further
examined in 495 women smokers (Crittenden et ah, 1994; Crittenden et ah, 1998). The
results were supportive of strong concurrent validity in the cross-sectional analysis
(Crittenden et ah, 1994), and strong predictive validity in the longitudinal analysis
(Crittenden et ah, 1998). To further examine the reliability and stability of the stage model,
Morera et al. (1998) tested the stage of change construct utilizing Crittenden et al.’s
longitudinal data, which included two time points, two years apart) in a population of 271
smokers. A quasi-simplex model was fit to the data, and the goodness of fit indicator was
32

considered adequate. Measures of stability ranged from 0.88 to 0.98, and measures of
reliability ranged from 0.69 to 0.76. These results indicated that the psychometric properties
were sound and support the use of stages of change as an outcome measure. In conjunction
with Crittenden et al.’s findings (1994; 1998), these results add to the support of the
psychometric properties of TTM constructs (Crittenden et ah, 1994; Crittenden et ah, 1998;
Morera et ah, 1998; Spencer et ah, 2002). There is ample evidence demonstrating that TTM
constructs are valid, reliable, and stable; however, the generalizability of TTM constructs
must also be addressed.
All of the TTM constructs have been most extensively investigated in the context of
addiction (smoking, alcohol, and drugs) (Prochaska et ah, 1992a; Velicer et ah, 1995; Velicer
et ah, 1998), and have since been replicated with a variety of problem behaviors including
exercise, low fat diet, radon testing, weight control, condom use, organizational change, use
of sunscreens, medical compliance, mammography screening, and stress management
(Velicer et ah, 1995). The outcomes of these studies were supportive of the use of TTM
constructs in health risk behaviors other than addictions. In a comprehensive examination of
TTM generalizability, Nigg et al. (1999) explored the stages of change construct as it applied
across 10 health risk behaviors in older adults compared to younger adults. The behaviors
examined were seatbelt use, avoidance of high fat food, eating a high-fiber diet, weight loss,
regular exercise, avoiding sun exposure and sunscreen use, stress reduction, smoking
cessation, and self-examinations for cancer. Examination of stage distributions identified the
majority of people in the precontemplation and maintenance stages across health risk
categories, and this discrepancy was intensified as age categories increased, with
improvements in some areas (diet), and decline in other areas (exercise, sunscreen use).
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This may reflect a natural function of aging, with higher incidence of chronic disease and
physical changes that are more amenable to certain lifestyle changes than others. The results
of Nigg et al’s study supported the application of the stages of change across age groups for
the aforementioned health risk behaviors, illuminated varying stage patterns that occur
among different age categories, and reinforced the urgency to target patients in the
precontemplation stage.
To examine the generalizability of the relationship between the stages of change and
the processes of change to other health domains, a meta-analysis of 47 cross-sectional studies
was conducted (Rosen, 2000). Rosen reviewed studies that dealt with smoking cessation
(10), substance abuse (7), exercise (13), diet change (5), psychiatric disorders (6), and other
(6). This examination of the literature revealed that the sequence pattern of processes by
stage may not be consistent across health problems. In the smoking cessation literature, it
was consistently observed that cognitive-affective processes decline and behavioral processes
peak in the action stage (Perz et ah, 1996). According to Rosen, the cognitive-affective
processes did not consistently peak as expected (slightly more or less than half the time)
during contemplation or preparation for substance abuse, psychotherapy, and diet behaviors.
Exercise adoption was unique because cognitive-affective processes increased linearly with
the stages. For most health problems, the use of behavioral processes increased linearly from
precontemplation through action. For all behaviors except for smoking, the behavioral
processes either remained constant or increased slightly from action to maintenance, whereas
for smoking, they decreased. Although the patterns vary, these results do not indicate that
TTM is not applicable across behaviors, but rather the processes considered important at each
stage depends on the behavior of interest. Stage-matched interventions may require
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modifications depending on whether the behavior change requires elimination of unhealthy
behaviors, adoption of healthy behaviors, or a combination of both. That is, the formula for
applying the processes at specific stages of change may vary depending on the behavior.
This is important when designing interventions for patients with diabetes who must do all of
the above. More research is needed in this area, particularly prospective, longitudinal studies
across behaviors, and in the context of multiple behavior changes.
Prochaska, et al. (1994b) explored the generalizability of the decisional balance
constructs across 12 health behaviors (smoking, quitting cocaine, weight control, reducing
fat, adolescent delinquent behavior, safer sex, condom use, sunscreen use, radon testing,
exercise adoption, mammography screening, and physician preventative practices with
smokers). This analysis was conducted by re-examining 12 previously conducted studies by
Prochaska and his associates. The behaviors included addictive vs. nonaddictive, legal vs.
illegal actions, public vs. private actions, and socially acceptable vs. socially unacceptable
behaviors. Common patterns were evident across all behaviors. For instance, for all 12
samples, the cons of changing outweighed the pros for patients in the precontemplation stage
(p = 0.0002). The opposite was true for the action stage (pros outweighed the cons) in 11 of
12 studies (p = 0.003), with the exception of the quitting cocaine study. Although
statistically insignificant, in seven of the 12 studies, the “crossover,” occurred in the
contemplation stage (smoking, quitting cocaine, weight control, safer sex, condom use, radon
testing, mammography screening, and physician preventative practices with smokers). The
crossover occurred in the action stage for four studies (adolescent delinquent behavior,
sunscreen use, exercise adoption, and reducing fat intake), and in only one study (exercise),
the crossover was in the preparation stage. Based on these results, Prochaska et al. concluded
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that the decisional balance construct is generalizable across health behaviors. However,
similar to the processes of change, the pro/con pattern is slightly different depending on
whether patients are acquiring healthy behaviors (e.g. exercise) or eliminating an unhealthy
behavior (e.g. smoking cessation) (Velicer et al., 1998). For both types of behavior change,
the patterns are similar across the first three stages; however, for the last two stages, the pros
of exercising remain high, while for smoking, the pros returned almost to baseline. Velicer et
al. hypothesized that maintaining a new behavior, such as exercise, requires a continual series
of decisions, whereas smoking becomes irrelevant once it is successfully terminated.
Application of these concepts to the diabetes population is complex because patients are
required to add and eliminate multiple behaviors.
2. Clinical Applications
TTM has become one of the most influential models of behavior change
within the fields of health psychology and public health (Greene et al, 1999). It is used by
the Centers for Disease Control, National Cancer Institute, National Institute of Alcohol
Abuse and Alcoholism and American Lung Association, among others worldwide (The
Change Companies®, 2004). Prochaska and his associates established the Cancer Prevention
Research Center (CPRC); “a research organization dedicated to helping people change their
behavior for living longer, healthier lives” (Prochaska, 2005). Procaska and his associates
have suggested that action-oriented interventions are designed to facilitate behavior change,
but are most successful with patients who are ready to change and already highly motivated
(in the case of acute illness). On the other hand, process-oriented interventions target the
cognitive and affective components of behaviors change, and are more likely to enhance
motivation to change one’s lifestyle (in the case of chronic illness) (Vallis et al., 2003). The
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process-oriented approach is unique because overt changes in behavior are not often
detectable (Velicer et ah, 1998), yet sensitive stage-specific outcome measures, such as those
developed by Prochaska, et al (1994a), can identify whether patients are moving in the right
direction through the stages of change. Thus, successful progress along the continuum of
change may have been overlooked throughout the literature, and reported as a “failure to
comply.”
According to Prochaska et al. (1994a), utilizing a person’s stage of change as a guide
to intervention promotes the most efficient self-change because patient-physician
collaboration is involved in employing the right interventions at the right times. For optimal
effectiveness, the application and timing of the interventions should vary slightly depending
on the targeted behavior (Velicer et al., 1998). Essentially, this is suggestive of a formula for
ideal patient care and health promotion for patients with chronic diseases. Empirical
evidence shows that if a patient progresses up one stage with a brief stage-specific
intervention, their chance of a successful behavior change within the next 6 months has
doubled (Prochaska, 2001). Of interest, Prochaska discovered an inverse relationship
between the number of recommended health behavior changes and stage of readiness to
change. For instance, with four or more behaviors to change, less than 10% of patients are in
the action stage for all of the behaviors. This is significant when considering the fact that
diabetics are encouraged by health care providers to make at least four major lifestyle
changes. Furthermore, it is the patients in the lower stages of change who are typically lost
to attrition or who never volunteer for intervention programs. According to Prochaska
(2001), the use of the stage-model reduces rates of attrition by meeting the patients where
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they are in the process of change, and patients are no longer at risk for demoralization by the
action-paradigm.
Based on 25 years of research, Prochaska and his associates have developed a stagematched intervention called “Pathways to Change,” which is facilitated by a computer-driven
expert system (Prochaska, 2001; Prochaska, DiClemente, Velicer, & Rossi, 1993; Velicer et
ah, 1993). This system generates individually tailored intervention reports, which are then
mailed to subject’s homes with follow-up telephone counseling, but no clinic visits. The
feedback reports and telephone calls allow for reinforcement of small positive steps, and
provide strategies for that facilitate movement into the next stage of change. Prochaska
(2001) indicated that this intervention style is more efficient and cost-effective than face-toface interventions. The stage-matched interventions were first implemented for smoking
cessation, and they found that 25% of smokers had quit by the 18-month follow-up, which is
twice the rate found when subjects receive traditional self-help materials (Velicer et ah,
1993). This style of intervention has since been applied to various other lifestyle changes.
For instance, Green et al. (1998) found that a greater proportion of the stage-matched
experimental group than the control group progressed to the action and maintenance stages
for dietary fat reduction over an 18-month period. Another study compared the effectiveness
of stage-matched interventions for physical activity in comparison to an action-oriented
intervention versus no intervention (David, Kennedy, & DeVoe, 2000). The subjects in the
stage-matched intervention progressed further along the stages of physical activity adoption
than did either of the other groups.
3. Applications to Diabetes
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Although the body of TTM-related research is most extensively done with
smoking cessation, more recently the application of this model has gained popularity with
other lifestyle and self-management behaviors. Nigg et al. (1999) observed stage
distributions among 10 health risk behaviors and found problem areas in the general
population that are applicable to patients with diabetes. Specifically, three behaviors that had
the most subjects in precontemplation, and the fewest in maintenance were weight loss,
exercise, and sunscreen use. Of these, weight loss and exercise specifically pertain to the
diabetic population, but it is unknown if the stage distribution among diabetics would be
similar to that of the general population. Other research also illustrates the potential
usefulness of TTM constructs as they apply to the individual lifestyle changes required in
diabetes self-management. Although most studies were not within the context of diabetes,
TTM has been applied to dietary practices (Curry, Kristal, & Bowen, 1992; Glanz et ah,
1994; Greene et ah, 1998; Greene et al., 1999; McDonnell, Charles, Roberts, & Lee, 1998;
Ounpuu, Wollcott, & Greene, 1998; Vallis et al., 2003; Van Duyn et al., 1998), physical
activity and exercise adoption (Dannecker, Hausenblas, Connaughton, Lovins, & Loving,
2003; Lee, 1993; Marcus, Rossi, Selby, Niaura, & Abrams, 1992b; Marcus, Selby, Niaura, &
Rossi, 1992c), self-monitoring of blood glucose (Jones et al., 2003), and medication
adherence (Driskell, Johnson, Prochaska, & Prochaska, 2000).
Healthy dietary practices are a fundamental aspect of diabetes self-management
(Vallis et al., 2003). The most common TTM dietary applications have targeted decreased
fat intake, and/or increasing intake of fruits, vegetables, and grains. There are few studies
published in the area of weight loss or weight control, which is an important aspect of
diabetes self-management. Research has demonstrated that those more likely to be in the
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action and maintenance stages of healthful dietary practices are older, more educated, and/or
female (Glanz et ah, 1994). Men have been repeatedly found to be in lower stages for
adopting healthier dietary practices with fat, fiber, fruit, and vegetables (Curry et ah, 1992;
Glanz et ah, 1994; Horacek et ah, 2002). Results from the Working Well Trial indicated that
the stages of change were significantly associated with fat, fiber, fruit, and vegetable intake,
and that stage of change predicted between 8 and 13% of the variance in dietary intake,
above and beyond demographic variables (Glanz et ah, 1994).
The three dimensions of TTM (stages, processes, decisional balance/self-efficacy) for
dietary practices have been found to be congruent with the pattern predicted by TTM (Greene
et ah, 1999; Ounpuu et ah, 1998). For instance, higher stages reflect better dietary practices;
however, often do not meet criteria for optimal health outcomes. One study indicated that
only subjects in the maintenance stage met national dietary recommendations for fruit and
vegetable consumption (Van Duyn et ah, 1998). Fat intake decreased linearly with
increasing stages of change (Greene et ah, 1998); however, individuals in the action and
maintenance stages still did not meet the objectives of Healthy People 2000, which was fat
intake less than 30% of total energy intake (U.S. Department of Health and Human Services,
1990). Ounpuu et al. (1998) found consistent patterns among the other TTM constructs in
dietary practices. For instance, subjects in the maintenance stage of change had higher
ratings of the Pros of change, lower ratings of the Cons, higher self-efficacy, and more
frequent use of processes of change than subjects in the precontemplation stage. Studies
such as these add to the support of the generalizability of TTM constructs across public
health domains, and it’s applicability to diabetes self-care behaviors.
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Regular physical activity is a key feature involved in optimal self-management of
diabetes and prevention of complications. The majority of the population does not
participate in regular exercise programs, and approximately 50% of those who do join
exercise programs drop out during the first three to six months (Dishman, 1988). The area of
exercise adoption and maintenance, as related to TTM, has been the most controversial
among researchers. When comparing numerous studies based on exercise stage of change,
inconsistent stage patterns emerged (Dannecker et al., 2003). That is, the exercise stages
have not been consistently distinguished as discrete categories, resulting in either clumping
(Dannecker et al., 2003) or sub-grouping of stage categories whereby a stage is further
divided into two to three sub-types (Nguyen, Potvin, & Otis, 1997). Identifiable weaknesses
in the research methodology included small sample sizes, resulting in little power to detect
existing stages differences, and population biases (comparing college students to geriatric
populations). Another weakness relates to the use of subjective outcome measures (selfreport) and variations in how these were coded for analysis. For instance, different stage
patterns emerged based on whether exercise is reported as ‘physical activity’ versus ‘regular
exercise’ and whether exercise was reported as light, moderate, or strenuous. Furthermore,
researchers have utilized various objective outcome measures for comparison (BMI, body fat
percentage, aerobic fitness, and muscular endurance) (Buxton, 1994; Cardinal, 1995;
Wallace, Buckworth, Kirby, & Sherman, 2000; Wyse, Mercer, Ashford, Buxton, & Gleeson,
1995). These outcomes measures are not equivalent indicators of health outcomes (e.g.
following an intervention), and thus, may not reflect sensitive stage differences in the same
way. Despite the methodological weaknesses, taken as a whole, these results question the
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generalizability of the stages of change to exercise and fitness domains, and more validation
research is needed utilizing consistent measurements and methodologies.
In support of exercise stages of change, proponents of TTM have conducted multiple
studies on each of the dimensions on TTM as it relates to exercise behaviors. Through
structural equation modeling, each of the constructs was found to differ by stage of exercise
adoption (Marcus et ah, 1994). Several publications that included cross-sectional and
longitudinal data confirmed the use of the processes of change (Marcus et ah, 1992b),
decisional balance (Marcus, Rakowski, & Rossi, 1992a), and self-efficacy (Marcus et al.,
1992c) for exercise adoption. The results indicated that the direct paths from the TMM
constructs (self-efficacy and pros/cons) to physical activity were not significant, but rather
were indirectly significant through mediation from the stage of change construct. That is, the
stage of readiness to exercise served as a mediator between self-efficacy and decisional
balance (pros/cons) on adoption of physical activity (Marcus et al., 1994). These results
suggest that self-efficacy and the decisional balance have more direct influence on what stage
of readiness to change one identifies with, which then indirectly influences actual behavior
change (exercise adoption). These findings provided strong support for the application of the
transtheoretical model to exercise behaviors and emphasized a specific framework for
evaluating TTM constructs.
Until recently, there was no research published on the relationship of TTM with
multiple and simultaneous lifestyle behavior changes, as indicated in the diabetic population.
Prochaska and his associates implemented the first randomized, prospective trial based on the
principles of TTM for patients with diabetes (Jones et al., 2003). Their study, entitled the
Diabetes Stages of Change study (DiSC), compared their stage-matched intervention,
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Pathways to Change (PTC), to ‘treatment as usual’ (TAU) with patients who had diabetes.
PTC included personalized assessment reports, self-help manuals, newsletters, and individual
phone counseling, designed to improve stage of readiness for self-monitoring of blood
glucose, healthy eating, and smoking cessation. They divided both comparison groups (PTC
vs. TAU) into two subgroups that either received free blood glucose testing strips or not.
They also assessed glycemic control (HbAiC) by stage for each behavior. The results for the
blood glucose intervention indicated that 43.4% of subjects receiving PTC and free test strips
moved into the action stages (either action or maintenance) and 30.5% of the PTC group not
receiving free strips moved into one of the action stages. This was compared to 27% and
18.4%, respectively, for those receiving TAU with and without free test strips. For the
healthy eating intervention, significantly more subjects moved into the action stages with
PTC compared to TAU (32.5 vs. 25.8%). The PTC subjects also decreased their daily caloric
intake, and increased servings of fruits and vegetables; however, they did not lose more
weight. Subjects who moved into the action stage for both the blood glucose and healthy
eating interventions had significantly reduced HbAic levels and lost significantly more
weight. This study was strongly supportive of the utilization of TTM principles in the
diabetic population for three diabetes-specific behavior changes. However, smoking
cessation does not apply to all diabetics, and exercise should also be considered a key
component of the equation. Further research is needed assessing multiple lifestyle changes
within the context of diabetes.
The reality for patients with diabetes is that successful adoption and maintenance of
behavior change may take many years, particularly when there are multiple behaviors
targeted. Thus, a process-orientation to change allows for recognition of smaller steps
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toward successful behavior change. For instance, buying gym shoes and work out clothes
would be considered progression from the contemplation stage to the preparation stage for
exercise adoption, and should be reinforced as progress toward treatment goals. With the use
of TTM, health care providers learn to understand patients’ readiness to change, appreciate
barriers to change, and help patients anticipate relapse (Zimmerman et ah, 2000). Diabetes
education, behavioral interventions, and other external resources (family support, physicianpatient relationship) may enhance a patient’s motivation to change, increase self-efficacy,
and facilitate stage progression. Physicians could entertain more satisfaction with knowing
their diabetic patients are moving in the right direction, and patients should gain selfconfidence in their abilities to ultimately take control of their diabetes.
4. Cost-Benefit Analysis
Overall, TTM has been demonstrated to be efficacious in explaining,
predicting, and intervening across a myriad of lifestyle behaviors. With some exceptions,
stage-matched intervention planning has had remarkable success, as compared to standard
health care practices (Prochaska, 2001). This has implications for a national reform in health
care policies. Prochaska illustrated the need for health care reform in terms of the national
cost of health care. Currently, 60% of health care costs are due to preventable
illnesses/diseases caused by poor lifestyle choices. He has estimated that every dollar spent
on stage-matched intervention strategies can save $30 in health care costs. By successfully
changing two health risk behaviors, health care costs are reduced by $2,000 per year, per
patient. Thus, if a patient with diabetes were to successfully integrate four self-care
behaviors into their life, they would save $4,000 per year in health care costs. To illustrate
how profound this is, if only 10% of diabetics (1.8 million people) changed two behaviors,
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$3,600,000,000 in health care costs would be saved per year. Over a decade ago, the editor
for the American Journal of Health Promotion projected that by the year 2000, all health
promotion programs would be based on the stage model (in Prochaska, 2000). The reality
today is that a large majority of educational and behavioral intervention programs are not
based on TTM. Thus, it seems that the health care system is just as slow to change as the
patients, because this model is only beginning to receive recognition in clinical settings.
Nevertheless, research will continue to build the empirical evidence needed to fuel the
revolution. As previously discussed, we appear to be in the beginning stages of the shift
away from the traditional symptom-friendly, action-oriented, disease model, towards the
patient-friendly, process-oriented, health model.
D. Purpose of the Study
Prochaska’s theory of behavior change has been repeatedly demonstrated within the
context of changing one behavior (e.g. smoking cessation); however, TTM needs further
exploration within the complexity of a diabetes treatment plan. Preliminary research on a
two-component program for diet and exercise (Johnson, 2001), and a three-component
program for self-monitoring of blood glucose, diet, and smoking cessation with diabetic
patients (Jones et al., 2003), suggests that the model has the potential to guide the
development of effective behavior interventions. To date, no traditional intervention
program (not stage-matched) has been evaluated for its impact on stage progression among
diabetes self-care behaviors. The purpose of this study was to investigate the TTM stages of
change and self-efficacy constructs as they apply to four of the behavioral changes required
by patients with diabetes (self blood glucose monitoring, diet, exercise, weight management),
as they exist in a traditional clinical settings. “Traditional” refers to standard care practices
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and interventions that are not developed around the principles of TTM. Most clinical settings
have not yet adopted TTM based interventions; nevertheless, they are designed to facilitate
behavioral change, which can be measured in terms of stage progression. Thus, the subject
population in this study was extracted from a real-world clinical setting to illustrate the
pattern of stages present in a well-established intervention program. The content of the
intervention incorporated a combination of cognitive-affective and behavioral processes,
which targets patients at various stages of readiness to change. Considering the amount of
variability of individual needs and levels of readiness to change within the diabetic
population, this multi-component, multi-disciplinary intervention provides “something for
everyone”, but does not necessarily target them at their individual stage of change (e.g. stagematched intervention), as Prochaska has proposed to be the optimal form of treatment (1993).
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CHAPTER 3
METHOD
A. Study Design
The research design for this study was quasi-experimental and cross-sectional. Data
were collected at one time point through a mailed survey. The data collection was completed
between August 2002 and March 2003, and again between May 2004 and August 2004.
B. Subjects
1. Subject Recruitment
Subjects were recruited from the Family Medical Group clinic affiliated with
Loma Linda University in two ways. Initially, patients were encouraged to complete the
surveys at the time they were referred to the intervention. This process was arduous and
ineffective at capturing adequate numbers of subjects. Over a period of seven months
(August 2002 and March 2003), only 24 surveys were given out, and 11 were returned (46%
response rate). Between May and August 2004, a second method of recruitment was initiated
when the clinic provided a computer-generated list of their adult patients who had been
diagnosed with type 2 diabetes. A random sample of patients was selected and 878 surveys
were mailed along with informed consent documents. Of the surveys mailed, 41 were
returned due to mailing address problems, and 139 subjects returned completed surveys,
which equated to a final response rate of 18%. This resulted in a total of 150 subjects from
both recruitment methods. All subjects signed the informed consent document and were
notified that they could discontinue participation at any point without penalty (see Appendix
A). Debriefing forms were available, but not needed because subjects did not request further
information or referrals (see Appendix B).
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2. Inclusion and Exclusion Criteria
Subjects were included in the study if they were adults with type 2 diabetes
who received treatment at the Family Medicine Clinic associated with Loma Linda
University. They were excluded from the data analysis if they 1) were under 18 years old, 2)
were diagnosed with type 1 diabetes, borderline diabetes, or other forms of diabetes, 3) had
major complications which would interfere with self-care, e.g. legally blind, severe stroke,
dialysis, 4) were hospitalized for diabetic coma or amputation within the year, and/or 5) were
diagnosed with a severe psychiatric disorder. Of 150 surveys, 18 subjects (12%) were
excluded from the analysis. Twelve of these exclusions were due to diagnosis of type 1 or
borderline diabetes. The other six were excluded due to significant depression (1), recent
hospitalization with coma or amputation, or other severe co-morbidities (3), excessive
missing data (1), and unusual response set (1). Due to the nature of the first research
question that explored treatment differences, an additional nine subjects (5 %) were excluded
because they participated in an intervention other than the one of interest in this study. After
exclusions were accounted for, 123 subjects remained for the first research question, and 132
subjects for the second research question.
3. Risks to Human Subjects
The risks to subjects were as follows: 1) confidentiality: personal information
regarding demographics, lifestyle practices, and medical data was disclosed for data analysis,
and 2) “growing pains,” temporary discomfort related to the change process. These risks
were minimized by keeping files number coded, anonymous, and in a locked file cabinet.
Any published results would only reveal group information. That is, there would be no way
to link individual subjects to this research project. If any subject experienced emotional
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discomfort as a result of completing the survey, a referral was available for appropriate
psychological services; however, no subjects requested a referral.
4. Benefits to Human Subjects
During the intervention, subjects were in a safe environment with medical
staff supervision and supplies, and professional counselors were available for support. The
ultimate goal of the intervention was for patient’s to gain knowledge and skills, to facilitate
improved metabolic control, and reduce cost and suffering associated with medical
complications. By completing this survey, the main benefit of this study was to improve the
quality of patient care by enhancing health care professionals’ understanding of diabetes
related self-care behaviors and the process of change.
C. Procedures
1. Treatment Groups
This subject pool was recruited from a generated mailing list, thus, capturing
subjects at varying time points in their treatment and intervention status. There were two
naturally occurring treatment groups in this study: subjects who participated in standard
diabetes care or patients who participated in standard care plus a diabetes educational and
behavioral intervention.
a. Standard Care. Subjects who were in the standard care group went to
their regularly scheduled appointments with their primary care doctor. Their physician was
responsible for monitoring their blood glucose levels, lipid levels, blood pressure, organ
function, and skin integrity. Medications may be prescribed or altered during these visits. A
typical time frame between appointments can range from one to three months depending on
stability of lab results. Primary care doctors also provided some education and encouraged
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self-management. Twenty-five percent of subjects who returned surveys had received
standard care only (n = 31).
b. Intervention. It was also protocol for the involved primary care clinic to
refer all diabetic patients to a three-day, multi-disciplinary educational/behavioral
intervention program offered by the Loma Linda Diabetes Treatment Center (DTC).
Referrals were based on the following criteria: if a patient 1) was newly diagnosed with
diabetes, 2) had uncontrolled blood glucose levels, or 3) expressed interest in further
education. The intervention was covered by medical insurance and patients chose whether or
not to participate in the intervention after referral. Seventy percent of subjects who returned
surveys had participated in the intervention (n = 92), and most of these had done so within
the past four years. Only 5% of the subjects had participated in alternative intervention
programs (n = 9), but were excluded from the analyses involving treatment group
differences.
The DTC intervention was a comprehensive multidisciplinary program, entitled
"Disarming Diabetes", for volunteer, physician-referred patients that included orientation,
three consecutive eight-hour days of education and skills training, as well as an
individualized plan of care and follow-up. Lecture topics covered the physiology of diabetes,
blood glucose monitoring, diabetes medications, medical complications, foot care, exercise,
and stress management. Other activities include cooking in class, practicing the exchange
diet, homework assignments, as well as goal setting for diet, exercise, and stress
management. Lecture content and experiential sessions were developed and provided by a
multi-disciplinary diabetes team including a diabetes specialist physician, diabetes nurse
educator, dietitian, exercise physiologist, foot specialist, and family therapist.
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The intervention offered by the DTC was a well-established program, and thus, the
protocol was not explicitly based on the principles of TTM. The goal of the intervention was
to educate patients about diabetes, and help them improve self-care behaviors. The
curriculum utilized several strategies, similar to the TTM processes, to help facilitate change,
including increasing awareness, emotional arousal and dramatic relief, self-liberation, and
reinforcement. According to Prochaska, et al. (1994), whether or not the program is based on
TTM, the underlying process of change occurs by stage shifting, and the goal is for patients
to move toward action for one or more self-care behaviors.
2. Instrumentation
The 74-item survey took approximately 20-30 minutes to complete. Several
items included multiple response categories in the form of checklists (see Appendix C). To
enhance motivation, a prize money raffle was offered for subjects who returned the survey.
a. Demographics and Medical History. The demographic component
assessed age, gender, marital status, level of education, and ethnicity. The subject’s diabetes
medical history assessed type of diabetes, duration of diabetes, format and year of diabetes
intervention received, and a checklist of self-reported symptoms they experienced in the past
year. Height and weight were also obtained.
b. Diabetes Stage of Change. The TTM Readiness to Change
Questionnaire - short form (adapted for diabetics) is a 12-item survey that measures stage of
change and components of self-efficacy (motivation and confidence) for each self-care
behavior (self-monitoring of blood glucose [SMBG], recommended diet, exercise, and
weight management). For each diabetes stage of change, a single-question algorithm was
utilized with seven exclusive response categories corresponding to the stages. For example
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“When will you follow the dietary recommendations made by your health care provider?”
Subjects were assigned to stages in the following way; precontemplation: “I never plan to,”
contemplation: “I plan to begin within the next six months,” preparation: “I plan to begin
within the next 1-3 months” or “I plan to begin right away,” action: “I have been for less than
6 months,” and maintenance: “I have been for more than 6 months.” Subjects could also
endorse “does not apply to me”. Motivation and confidence (components of self-efficacy)
were measured with a 4-point Likert-type scale ranging from “not at all
determined/confident” (1) to “very determined/confident” (4). A sample item that measured
motivation is “I am determined to increase my blood sugar monitoring”. This measure has
good psychometric properties and is considered a valid and reliable measure for behavior
change in general (Morera et ah, 1998). In this study, alpha reliability coefficients were .65
for weight management, .79 for diet, .88 for SMBG, and .89 for exercise. Similar versions of
this questionnaire have yielded reliability coefficients of .78 for exercise changes (Marcus et
ah, 1994), .88 for change resulting from psychotherapy (Greenstein, Franklin, & McGuffm,
1999), and .85 for excessive drinkers (Rollnick, Heather, Gold, & Hall, 1992), and .81 for
smoking cessation (Crittenden et ah, 1998).
c. Psychosocial Outcomes. To assess the psychological and social factors
related to diabetes and its treatment, selected subscales of the Diabetes Care Profile (DCP)
were chosen. The DCP is a 234-item survey, with seven sections and 14 subscales. This
instrument was adapted from the Diabetes Educational Profile (Davis, Hess, Harrison, &
Hiss, 1987), and validated by Fitzgerald and Davis (1996). In their research, the Cronbach’s
alphas of individual DCP scales range from .60 to .95. (Davis et ah, 1987; Fitzgerald &
Davis, 1996) The sections that were considered relevant for this study were Education (5
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items); Understanding of Diabetes (13 items, a = .95); Ability to Manage Diabetes; (4 items,
a = .83); Attitude Toward Diabetes (7 items, a = .73); Mental Well-being (5-items, a = .83);
and Social Support (7 items, a = .85). Example items from this instrument include “I am
able to keep my blood sugar in good control” (Ability) and “I am afraid of my diabetes”
(Attitudes). Most questions were answered with a 5-point Likert scale, such as “strongly
disagree” (1) to “strongly agree” (5); however, some questions had a yes/no response format.
d. Health Outcomes. Additional sections from the DCP assessed relevant to
health outcomes (Davis et ah, 1987; Fitzgerald & Davis, 1996). These included Health
Status (1- item); Diet Adherence (1 item with checklist of preferred diabetic dietary
practices); Blood Glucose Monitoring Adherence (4 items); Blood Glucose Monitoring
Barriers (7 items), and self-reported blood glucose levels. Exercise adherence was measured
with components of the Stanford Physical Activity Recall questionnaire (Sallis et ah, 1985).
Subjects were asked straightforward, face-valid questions regarding their activity in the past
seven days, which reflected frequency, intensity, and duration (time) of exercise. Light,
moderate, and vigorous exercise were examined with examples of physical activity: “light
activity” reflecting a stroll in the park; “moderate activity” similar to golf, tennis, yard work,
heavy house cleaning, and brisk walking; and “vigorous” including jogging, swimming, and
chopping wood. Fitness was calculated by averaging the number of minutes exercised per
week, which was then weighted by the level of intensity. BMI (kg/m2) was also calculated as
an additional health outcome indicator.
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D. Statistical Analyses
1. Data Screening
The surveys were scanned for repetitious, conflicting, or missing values, and
further screened for outliers, normality, and anomalies. Missing data were minimal. Outliers
were examined and deleted if they were greater than three standard deviations from the
mean. For each self-care behavior related to diabetes stage of change (self-monitoring of
blood glucose [SMBG], diet, exercise, weight management), missing data were replaced
utilizing expectation maximization methods (regression algorithm) in SPSS called ‘linear
trend at point.’ Less than five values were replaced for each stage within each individual
self-care behavior. For all other subscales, missing data was replaced with the mean (< 5%).
For unknown reasons, the SMBG Barriers subscale had an excessive amount of missing data
(> 5%), and was significantly skewed; therefore, this variable was excluded from all
analyses.
The assumptions of homogeneity of variance, multicolinearity, and homogeneity of
regression were evaluated. There was no evidence of multicolinearity among the dependent
variables, nor was there any violation regarding homoscedasticity of residuals. To improve
normality and linearity, recoding and transformation of data was necessary. Two variables
were negatively skewed; BMI and self-efficacy for all four self-care behaviors. BMI was
recoded into a categorical variable, separated by six risk categories: Underweight, BMI <
18.5; Normal Weight, BMI 18.5-24.99; Overweight, BMI 25-29.99; Obese I, BMI 30-34.99;
Obese II, BMI 35-39.99; and Obese III, BMI > 40. A square root transformation was
performed on self-care efficacy, which resulted in normal distribution.
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2. Power Analysis
Power analyses were computed using the Power and Precision™ computer
software (Borenstein, Rothstein, Cohen, Shoenfeld, & Berlin, 2000). The analysis for each
research question was analyzed separately to determine the number of subjects needed to
detect medium to large effects (f = 0.25 to 0.40, power = .80, alpha = .05). For the first
research question (treatment differences), a MANCOVA with two levels required 128
participants with 64 subjects per cell (medium effects), or 52 participants with 26 subjects
per cell (large effects). The criterion was met for the first research question. For the second
research question (stage patterns), a MANCOVA with five levels required 200 participants
with 40 subjects per cell (medium effects), or 80 participants with 16 subjects per cell (large
effects). This requirement was not met in the contemplation and action stages for any of the
four self-care behaviors (see Table 2 in Chapter 4).
3. Plan for Analyses
A combination of univariate and multivariate statistics were performed
utilizing SPSS computer software for statistical analysis (SPSS, 2002). Based on the results
of the power analysis, some changes in the planned analyses were made.
a. Research Question 1 - Treatment Group Differences. The first
research question was “did subjects who participated in the intervention exhibit higher stages
of change compared to those in the control group?” The intervention group (n = 92) and
control group (n = 31) was compared by ‘pre-action’ versus ‘action’ with a 2x2 Chi-square
analysis. Further exploration of psychosocial and health outcomes involved a multivariate
analysis of covariance (MANCOVA), with post-hoc ANCOVAs, and education as the
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covariate. Six psychosocial variables and four health outcome variables were investigated to
explore differences associated with the intervention. To reduce the risk of capitalizing on
chance with this number of analyses, a Bonferroni adjustment was made to reduce the
possibility of a Type I error.
b. Research Question 2 - Stage Patterns. For the second research question,
the intervention and control groups were combined, and the previously excluded subjects that
participated in ‘other’ interventions were included (N = 132). The question asked “did
subjects in the higher stages of change (action and maintenance) have better psychosocial
and health outcomes?” A MANCOVA was performed to examine the psychosocial and
health outcomes comparing the new stage classification variable (‘pre-action’ vs. ‘action’).
This was repeated for each of the four self-care behaviors (SMBG, diet, exercise, and weight
management). Again, the covariate was education and post-hoc comparisons were made. A
Bonferroni adjustment was made with all analyses to reduce the possibility of a Type I error.
c. Primary Analyses. First, the most robust analyses were computed after
collapsing the stages into two categories; “pre-action” versus “action” (see Chapter 4). The
‘pre-action’ group was comprised of the precontemplation, contemplation, and preparation
stages; and the ‘action’ group was comprised of the action and maintenance stages.
Although this is not the optimal format, stage collapsing is common in research with
complex research designs, or similar problems with small sample size or small cell sizes
among stages (Jones et ah, 2003).
d. Secondary Analyses. Second, individual stages were analyzed regardless
of small cell sizes (see Chapter 5). It is important to note that for three of the self-care
behaviors (SMBG, diet, and exercise), the contemplation stage had so few subjects, that it
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was collapsed with preparation, thereby creating four stage categories, rather than five. This
decision was made based on theoretical proximity of these two stages. The results of these
statistical analyses, which include the four or five category stages, can be found in Chapter 5,
and should be interpreted with caution.
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Abstract
OBJECTIVE - The Transtheoretical Model of Change (TTM) has been investigated as a
model of health behavior change; however, it has only begun to gain recognition in the
diabetic population. The purpose of this study was to understand the pattern of TTM stages
in the context of diabetes self-management behaviors.
RESEARCH DESIGN AND METHODS - In a cross-sectional design, a sample of 132
subjects with type 2 diabetes completed surveys. The survey assessed stages of change
among four self-care behaviors (self- monitoring blood glucose, diet, exercise, and weight
management), six psychosocial variables, and four health outcome variables. Subjects in
the control group received standard care, and those in the intervention group participated in
a three-day educational/behavior intervention in addition to standard care.
RESULTS - The intervention group had a greater proportion of subjects in the ‘action’
stages than the control group for diet (71% vs. 26%, p < .001), blood glucose monitoring
(79% vs. 58%, p < .01), and weight management (31% vs. 19%, p < .05). The intervention
group also had significantly better understanding of diabetes (p < .01), but there were no
significant differences found for other psychosocial or health outcomes. With treatment
groups combined, subjects in the ‘action’ stages demonstrated significantly higher selfefficacy compared to subjects in the ‘pre-action’ group. Of the self-care behaviors, exercise
was predominantly linked with better psychosocial and health outcomes.
CONCLUSIONS - The results of this study support the application of TTM to diabetes
self-management. More research is needed applying all constructs of TTM to different
aspects of self-care in diabetes, with exercise and smoking as key components.
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The purpose of this study was to apply the transtheoretical model of change to four
diabetes self-care behaviors. Clinical management of diabetes is a growing public health
concern in the United States (1). It is one of the most difficult illnesses to manage, and
ranked the single most costly chronic disease in the United States (2), with annual costs of
132 billion dollars (3). Ideal glycemic control is achieved by less than half of patients with
type 2 diabetes (4, 5). The end result of longstanding uncontrolled blood glucose includes
micro- and macro vascular complications (1). Much of the physical, emotional, and financial
burden of diabetes could be alleviated with early detection, improved health care services,
and better self-management (2, 5, 6).
Self-management includes diet, exercise, self-monitoring of blood glucose,
medication management, and other lifestyle changes. However, 50-80% of patients with
diabetes do not appear to adhere to the full spectrum of their treatment plan, even after
interventions have been offered (7-9). The concept of adherence was transformed when
Prochaska, Norcross, and DiClemente (10) described behavior change as a process that
unfolds over time in a series of stages, beginning with cognitive and affective processes not
usually detected by health care professionals. This explanation suggests that patients do
change more than can be appreciated; however, standard outcome measures have not been
sensitive enough to capture the essence of behavior change (11). This theory, known as the
transtheoretical model of change, is contrary to the principles of the traditional medical
model, which measures change as indicated by one’s actions (black/white, yes/no,
compliant/noncompliant) and ignores the cognitive and affective component to behavioral
change (11).
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The transtheoretical model of change (TTM) was initially researched within the area
of smoking cessation (12, 13). In more recent years, TTM has been successfully applied to
the elimination of harmful behaviors (cigarettes, alcohol, and drugs), the adoption of healthy
and preventative behaviors (exercise, radon testing, mammography screening, safe sex
practices, sun screen use), and simultaneously ending harmful and increasing healthy
behaviors (diet and weight control) (10, 14, 15).
The core of the TTM is built upon the five stages of change, where change is viewed
as a dynamic process that occurs over time. The five stages include precontemplation,
contemplation, preparation, action, and maintenance (10). In the precontemplation group,
people are not considering change in the near future. People in the contemplation stage are
starting to think about change, and may do so within the next three to six months. In the
preparation stage, people have intention to change in the immediate future (less than one
month). Those in the action stage have made visible changes in their behavior, but cannot
progress to the next stage for at least six months of concerted effort. Once they have arrived
in the maintenance stage, people are working to prevent relapse. In addition to the stages and
processes of change, the TTM incorporates situational self-efficacy (11, 16), which relates to
how confident people feel they can engage in the desired behavior change (17, 18). Selfefficacy to change has been found to increase linearly with the stages of change (11).
TTM has been successfully applied across public health domains; however, further
exploration within the complexity of a diabetes treatment plan is needed. Preliminary
research on the application of TTM on a two-component (diet and exercise) program with
diabetics suggests that the model has the potential to guide the development of effective
diabetes behavioral interventions (19). More recently, Prochaska and his associates
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implemented the first randomized, prospective trial based on the principles of TTM for
patients with diabetes (20). Their study, entitled the Diabetes Stages of Change (DiSC),
examined three components of diabetes self-management including self-monitoring of blood
glucose (SMBG), healthy eating, and smoking cessation. To date, no traditional intervention
program (not stage-matched) has been evaluated for stage progression among diabetes selfcare behaviors. Further research is needed assessing interventions that target multiple
lifestyle changes, and exercise should be considered a key component of the equation.
The purpose of this study was to examine differences associated with the stages of
change across four diabetes self-care behaviors (self-monitoring of blood glucose, diet,
exercise, and weight management. Comparisons were made between intervention and
control groups, as well as for the combined subject pool. Most clinical settings have not yet
adopted TTM based interventions; nevertheless, most are designed to facilitate behavioral
change (or stage progression), whereby patients move toward action for one or more self-care
behaviors. This study was based on a real-world clinical setting to illustrate the pattern of
stages that exist in a well-established intervention program. Considering the amount of
variability of individual needs and levels of readiness to change within this population, the
comprehensive intervention in this study provided “something for everyone”, but did not
necessarily target patients at their individual stage of change, which Prochaska et al. (21) has
proposed to be the optimal form of treatment.
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RESEARCH DESIGN AND METHODS
Research design. The research design for this study was quasi-experimental and
cross-sectional. Data were collected at one time point through a mailed survey. The data
collection was completed between August 2002 and August 2004.
Inclusion and exclusion criteria. Subjects were included in the study if they were
adults with type 2 diabetes who received treatment at the selected primary care clinic in
Southern California. They were excluded from the data analysis if they 1) were under 18
years old, 2) were diagnosed something other than type 2 diabetes, 3) had medical
complications that may interfere with self-care, e.g. legally blind, dialysis, 4) were
hospitalized for diabetic complications within the year, and/or 5) were diagnosed with a
severe psychiatric disorder.
Of 150 surveys, 18 subjects (12%) were excluded from the analysis. Twelve of these
exclusions were due to diagnosis of type 1 or borderline diabetes. The other six were
excluded due to significant depression (1), recent hospitalization with coma or amputation, or
other severe co-morbidities (3), excessive missing data (1), and unusual response set (1).
Due to the nature of the first research question that explored treatment differences, an
additional 9 subjects were excluded (5 %) because they participated in an intervention other
than the one of interest in this study. After exclusions were accounted for, 123 subjects
remained for the first research question, and 132 subjects for the second research question.
Treatment groups. This subject pool was recruited from a general mailing list, thus,
capturing subjects at varying time points in their treatment and intervention. There were two
naturally occurring treatment groups in this study: 1) Control. Subjects who were in the
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standard care group went to their regularly scheduled appointments with their primary care
doctor. Their physician was responsible for monitoring and treatment symptoms, providing
some education, and promoting self-management. Twenty-five percent of subjects who
returned surveys had received standard care only (n = 31), and 2) Intervention. It was
protocol for the primary care physicians to refer all diabetic patients to a three-day, multi
disciplinary educational/behavioral intervention. Referrals included patients who were newly
diagnosed, had uncontrolled blood glucose levels, or expressed interest in further education.
Patients chose whether or not to participate in the intervention after referral; thus, they selfselected into groups. Seventy percent of subjects who returned surveys had participated in
the intervention (n = 92), and 81% of these had done so within the past 4 years. Only 5% of
the subjects had participated in alternative intervention programs (n = 9).
Instrumentation. The 74-item survey took approximately 20-30 minutes to
complete. Several items included multiple response categories in the form of checklists. To
enhance motivation, a prize money raffle was offered for subjects who returned the survey.
1. Demographic and medical history. The demographic component assessed age,
gender, marital status, level of education, and ethnicity. The subject’s diabetes
medical history assessed type of diabetes, duration of diabetes, format and year of
diabetes intervention received, and a checklist of self-reported symptoms they
experienced in the past year. Height and weight were also obtained.
2. Diabetes stage of change. The TTM Readiness to Change Questionnaire - short
form (adapted for diabetics) is a 12-item survey that measures Stage of Change and
components of Self-efficacy (motivation and confidence). These constructs were
measured for each of the four self-care behaviors (self-monitoring of blood glucose
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[SMBG], diet, exercise, and weight management) with a single-question algorithm.
Subjects were assigned to stages in the following way; Precontemplation: “never plan
to,” Contemplation: “plan to begin in the next six months,” Preparation: “plan to
begin in the next 1-3 months” or “I plan to begin right away,” Action: “have been less
than 6 months,” and Maintenance: “have been more than 6 months.” Self-efficacy
was measured with a 4-point Likert scale ranging from “not at all confident” (1) to
“very confident” (4). In this study, alpha reliability coefficients ranged from .65 for
weight management, .79 for diet, .88 for SMBG, and .89 for exercise. Similar
versions of this questionnaire have yielded reliability coefficients of .78 to .88 (22),
(23), (24), (25).
3. Psychosocial outcomes. To assess the psychosocial factors related to diabetes,
selected subscales of the Diabetes Care Profile (DCP) were chosen (26, 27). From
their research, the Cronbach’s alphas of individual DCP scales range from .60 to .95
(26, 27). The sections used for this study were Education, Understanding of Diabetes
(a = .95); Ability to Manage Diabetes; (a = .83); Attitude Toward Diabetes (a = .73);
Mental Well-being (a = .83); and Social Support (a = .85). Most questions were
answered with a 5-point Likert scale, such as “strongly disagree” (1) to “strongly
agree” (5); however, some questions were in a yes/no format.
4. Health outcomes. Additional sections from the DCP were used to measure relevant
to health outcomes (26, 27). These included Physical Health, Diet Adherence, and
Blood Glucose Monitoring Adherence with self-reported blood glucose levels.
Exercise adherence was measured with components of the Stanford Physical Activity
Recall questionnaire (28). Subjects were asked straightforward, face-valid questions
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regarding their activity in the past seven days, which reflected frequency, intensity,
and duration of exercise. Fitness was calculated by averaging the number of minutes
exercised per week, which was then weighted by the level of intensity. BMI (kg/m2)
was also calculated as an additional health outcome indicator.
Statistical analyses. SPSS computer software was used for statistical analysis. Based
on the results of the power analysis, some changes in the planned analyses were necessary.
To evaluate stage patterns, a MANCOVA with five levels required 200 participants with 40
subjects per cell (medium effects), or 80 participants with 16 subjects per cell (large effects).
This requirement was not met in the contemplation and action stages for any of the self-care
behaviors. The stages were collapsed into a discrete dummy variable; “pre-action” versus
“action.” Pre-action was comprised of the precontemplation, contemplation, and preparation
stages; and ‘action’ was comprised of the action and maintenance stages. Although this is
not the optimal format, stage collapsing is common in research with complex research
designs, or similar problems with small sample size or small cell sizes among stages (20).
The first research question concerned treatment group differences. Specifically, “did
subjects who participated in the intervention exhibit higher stages of change compared to
those in the control group?” It was hypothesized that a greater proportion of subjects in the
intervention group would be in the ‘action’ stages, across the four categories of self-care
behaviors (self-monitoring of blood glucose, diet, exercise, and weight management), than
subjects in the control group. Treatment groups were also compared for differences among
the psychosocial and health outcome variables. To test the first hypotheses regarding
treatment effects, the control group and intervention group were compared by ‘pre-action’
and ‘action’ stage differences with a 2x2 Chi square analysis. The psychosocial and health
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outcome variables were investigated to explore differences associated with the intervention.
This analysis involved a multivariate analysis of covariance (MANCOVA) with post hoc
comparisons (Education was the covariate). To reduce the risk of capitalizing on chance, a
Bonferroni adjustment was made.
The second research question related to stage of change patterns, and asked “were the
subjects that were identified in the action and maintenance stages of change associated with
improved psychosocial and health outcomes compared to subjects in the ‘pre-action’ stages?”
It was hypothesized that subjects who were identified in the ‘action’ stages would have better
psychosocial and health outcomes than subjects in the ‘pre-action’ stages. To test the second
research question regarding stage patterns, a MANCOVA was used to examine the new stage
classification variable (‘pre-action’ vs. ‘action’) within each of the four self-care behaviors.
Again, the covariate was education, post-hoc comparisons were made, and a Bonferroni
adjustment was made to reduce Type I error.

RESULTS
Subject characteristics. A total of 132 subjects with type 2 diabetes were included
in this study. The average age was 55 (SD = 13), with ages ranging from 22 to 86. Gender
groups were fairly equivalent, with 54% being female. Sixty-four percent were married, and
69% had some college education or greater. In regards to ethnicity, 53% were Caucasian,
26% Hispanic, 9% African American, and 12% other.
Table 1 summarizes the subjects’ demographic characteristics by treatment groups.
For demographic variables, the only significant difference found was for level of education
(X2 = 11.1, £> < .001). Subjects who were in the intervention group had significantly more
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college and graduate level education than subjects in the control group, respectively 18.5%
vs. 9.7% with a college degree, and 21% vs. 0% with a graduate level education. The higher
level of education in the intervention group likely reflects a selection bias. Either more
educated people tend to participate in the intervention, or completion of this survey required
higher levels of education. Thus, education was used as a covariate in further analyses as
appropriate. There were no other significant group differences.

insert Table 1 here
Table 2 summarizes the subjects’ medical history by treatment groups. Subjects in
both the control and the intervention group had similar history in terms of referral status,
duration of disease and markers of disease severity with no significant differences found.

insert Table 2 here

Subjects and stage distribution. There were very few subjects in the contemplation
and action stages across each of the self-care behaviors, and adjustments were necessary to
proceed with robust statistical analyses. Further analyses utilized the new grouping
variables: ‘pre-action’ and ‘action.’ Table 3 provides information on the stage distribution
for each of the self-care behaviors.

insert Table 3 here
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Treatment Group Differences
Stage of change. When comparing intervention versus control groups, a greater
proportion of subjects who were in the intervention group were in the ‘action’ stages than
subjects in the control group (see Table 4). This was statistically significant for three of the
four self-care behaviors: diet (71% action vs. 26% pre-action, p < .001), blood glucose
monitoring (79% action vs. 58%pre-action, p < .01), and weight management (31% action vs.
19% pre-action, p < .05). The difference of 16% for exercise did not reach significance;
however, this may be related to the non-equivalent group sizes and small cell sizes, which
lead to insufficient power to detect smaller effects.

insert Table 4 here

Psychosocial outcomes. The multivariate F was significant (F[5, 116] = 4. 56, r\=
.16, p < .001), and post-hoc comparisons proceeded as follows. Among the psychosocial
variables, scores on Understanding of Diabetes was significantly higher for subjects in the
intervention group than the control group (45.2 vs. 32.7,p < .001). After Bonferroni
adjustment, this difference remained significant (p < .01). There were no significant
differences observed for the other psychosocial variables between the two treatment groups.
Level of education and understanding were significantly correlated (r = 0.38,^<.01);
however, subject’s Understanding of Diabetes scores were significantly higher in the
intervention group even after the variance from education was statistically removed (see
Table 5).
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insert Table 5 here

Health outcomes. The multivariate F was insignificant in this analysis (F [4, 117] =
.69, r]= .23,p =.60), thus, post-hoc comparisons were not further investigated. Essentially,
among the health outcome variables (perceived physical health, blood glucose level, exercise
fitness, and BMI), subjects from the control group had scores that were not significantly
different from subjects in the intervention group (see Table 6).

insert Table 6 here

Stage Patterns
The following results include all of the study subjects combined including the
standard care group, the intervention group, and the group of subjects previously excluded
for participating in ‘other’ interventions, for a total of 132 subjects. The results will be
described separately for each of the four self-care behaviors (see Table 7).
Psychosocial outcomes. First, for self-monitoring of blood glucose (SMBG), the
multivariate F was significant in this analysis (F[6, 124] = 10.9, r\ = .35, p < .0001), thus,
post-hoc comparisons were further investigated. Subjects in the ‘action’ stages were
significantly higher on five of the six outcomes, than subjects in the ‘pre-action’ stages:
Understanding of Diabetes (44.1 vs. 31.2, p < .001), Self-Efficacy for SMBG (9.1 vs. 6.5, p <
.001), Ability (15.6 vs. 13.6,/? < .01), Attitude towards Diabetes (24.0 vs 21.2,/? < .001), and
Mental Well-being (18.1 vs. 15.5,/? < .001). There were no significant differences between
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SMBG ‘action’ and ‘pre-action’ groups for Social Support. After the Bonferroni adjustment,
only Self-Efficacy remained significant at p < .008.
Second, for dietary recommendations, the multivariate F was significant in this
analysis (F[6, 124] = 4.68, p = .18,;? < .0001), thus, post-hoc comparisons were further
investigated. Subjects in the ‘action’ stages were significantly higher than subjects in the
‘pre-action stages on five of the six outcome variables: Understanding of Diabetes (45.1 vs.
38.5,;? < .01), Self-Efficacy for diet changes (8.6 vs. 7.0,;? < .001), Ability (15.7 vs. 14.3,;?
< 05), Attitude towards Diabetes (24.3 vs. 21.8,p < .01), and Mental Well-being (18.2 vs.
16.3,;? < .05). There were no significant differences between diet ‘action’ and ‘pre-action’
groups for Social Support. After the Bonferroni adjustment, only Self-Efficacy remained
significant at p < .008.
Third, for exercise behaviors, the multivariate F was significant (F[6, 124] = 16.26, p
= .44,;? < .0001), thus, post-hoc comparisons were further investigated. Subjects in the
‘action’ stages scored significantly higher than subjects in the ‘pre-action’ stages, on all six
of the outcome variables: Understanding of Diabetes (45.3 vs. 38.7,;? < .05), Self-Efficacy
for exercise (9.1 vs. 6.1,p < .001), Ability (16.6 vs. 13.2,;? < .001), Attitude towards
Diabetes (25.0 vs. 21.2,;? < .001), Mental Well-being (19.2 vs. 15.3,;? < .001), and Social
Support (26.6 vs. 23.7,;? < .001). After the Bonferroni adjustment, four of the six variables
remained significant at p < .008. excluding Social Support and Understanding of Diabetes.
Fourth, for weight management, the multivariate F was borderline for significance
and (F[6, 124] = 2.11, p = .09,;? = .057), thus, post-hoc comparisons were further
investigated but interpreted with caution. Subjects in the ‘action’ stages scored significantly
higher than subjects in the ‘pre-action’ stages on three of the six outcome variables: Self71

Efficacy for weight-management (8.8 vs. 1.9,p< .01), Ability (16.2 vs. 14.6,;? < .01), and
Mental Well-being (18.8 vs. \6.1 ,p < .05). There were no significant differences between
the weight management ‘action’ and ‘pre-action’ groups on Understanding of Diabetes,
Attitude toward Diabetes, or Social Support. After the Bonferroni adjustment, none of these
variables remained significant at p < .008.

insert Table 7 here

Health outcomes. The multivariate F was significant for self-monitoring of blood
glucose (SMBG) (F [4,126] = 3.04, r\= .09,p < .05), and for exercise (F [4,126] = 7.3. r\=
A9,p < .0001), and post-hoc analyses were compared on health outcome differences for
these two self-care behaviors (see Table 8). First, for SMBG, self-reported blood glucose
levels were significantly lower for subjects in the ‘action’ group than subjects in the ‘pre
action’ group (123.9 vs. 139.9,;? < .05). There were no other significant differences found
among health outcomes related to monitoring blood glucose levels. On the other hand, there
were significant differences among all four health outcome variables between the exercise
‘action’ and ‘pre-action’ group. Subjects who were in the ‘action’ stages of exercise
reported significantly better physical health than subjects in the ‘pre-action’ stages (3.1 vs.
2.4,;? < .05), fewer symptoms (3.2 vs. 5.1,;? < .05), improved BMI (30.7 vs. 36.9,p < .05),
and better self-reported blood glucose levels (122.4 vs. 135.3, p < .05). Mean difference
remained significant at the p <. 0125 level after the Bonferroni adjustment. Again, there
were no significant differences noted for any of the health outcome variables related to diet
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(F [4, 126] = 1.37, ri= .04,p - .25) and weight management (F [4, 126] = .70, r|= .02, p =
.59).

insert Table 8 here

CONCLUSIONS
The first research question was designed to examine whether there was a greater
proportion of subjects in the “action” stages if they had participated in the intervention versus
standard care. The second research question combined subjects from both treatment groups,
and included subjects originally excluded due to participation in “other” interventions.
Psychosocial and health outcomes were evaluated to enhance understanding about how they
related to the stages of change construct. The interpretation of the differences found among
the stages of change, psychosocial outcomes, and health outcomes are discussed below.
Diabetes stage of change. As hypothesized, a higher proportion of intervention
group subjects were in the action and maintenance stages when compared to the control
group These findings were statistically significant for self-monitoring of blood glucose,
diabetes-specific dietary practices, and participation in weight management programs. The
most profound effect was observed for dietary practices, and the least effect was for exercise
behaviors, which was non-significant. Similar to most traditional interventions, the
curriculum of this intervention spent the majority of time on nutrition counseling. Exercise
was encouraged by an exercise physiologist, but this self-care behavior received the least
attention in comparison to the other self-care behaviors that were measured.
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These are important findings because the intervention was not based on TTM
principles; yet, it is possible that the intervention facilitated stage shifting. Due to the
limitations of the study design, it is impossible to make conclusions about movement through
stages. However, these results are similar to those found in other public health domains, with
subjects being in the higher stages of change following an intervention (11, 29, 30). In
addition, Prochaska and his associates had similar outcomes in their application of a stagematched intervention (DiSC) for diabetic patients, with significant stage progression for self
monitoring of blood glucose, dietary practices, and smoking cessation (20). Thus, the
findings of this study are similar to others in the literature, and are suggestive of the
usefulness of the TTM stages of change as an indicator of behavior outcomes following a
diabetes intervention and as a potential guide for treatment.
The results of this analysis can be more directly compared with the results from the
DiSC study, illuminating possible differences between stage-matched and non-stage matched
interventions. First, it is important to point out major differences in study designs. Jones et
al. (2003) recruited subjects in the pre-action stages and compared outcomes following
standard care versus a stage-matched intervention that spanned a 12-month period of time.
In addition, 58% of subjects participated in the stage-matched intervention for two self-care
behaviors, and only 8% of subjects participated for all three self-care behaviors. On the other
hand, the present study recruited subjects in any stage of change, compared outcomes
following standard care versus a three-day, traditional intervention, and the intervention
targeted all four self-care behaviors. In addition, the survey was completed at variable time
intervals after the intervention, most within a four-year time frame. Table 9 provides an
illustration comparing the two self-care behaviors common to both studies. First, for self74

monitoring of blood glucose, there was a +21.2% increase in the proportion of subjects in the
action stages in this study compared to +12% in the DiSC study. For dietary practices, there
was a +44.9% difference following the non-matched intervention compared to +6.7% in the
stage-matched intervention. These comparisons indicate that subjects in the non-stage
matched intervention were more likely to be in the action and maintenance stages than the
subjects in the stage-matched intervention, with the most profound effect being for dietary
practices. These results may merely be a reflection of selection biases, and thus comparing
these two studies may not provide an accurate reflection of the effects of these interventions.
Nevertheless, this comparison remains suggestive of the need to develop controlled trials that
compare stage-matched to non-stage matched intervention studies in the diabetes population.

insert Table 9 here

Psychosocial outcomes. Psychosocial outcomes were first compared for differences
associated with diabetes treatment. The subjects from the intervention group reported
significantly greater understanding of diabetes than subjects who received standard care only.
Improved understanding following interventions is congruent with the literature whereby
education programs improve patient’s knowledge about diabetes, which is a necessary
starting point for optimal self-management (31-33). Contrary to expectations, the
intervention group was similar to the control group in terms of their perceived ability to
manage their diabetes, and their thoughts and feelings about having diabetes. The groups did
not differ in terms of how much social support they receive from family and friends, and
there were no differences in their self-report of depression and anxiety. Essentially, the goal
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of intervention was accomplished (increased patient’s understanding of diabetes and
improved self-care behaviors); however, it is well documented in the literature that increased
understanding is not linked with improved self-care behaviors (31-33), and thus, it is unclear
what may have caused these improvements in this study. It is possible that the remaining
psychosocial variables did not change because they were not directly targeted by the
intervention. It is also possible that they were transiently affected by the intervention
although undetected by this survey, which was completed at variable time intervals after the
intervention.
When the treatment groups were combined and stages of change were examined
within each self-care behavior, there was evidence of consistent stage patterns. Essentially,
when comparing “pre-action” to “action, subjects who were in the “action” stages were
associated with better psychosocial outcomes. Specifically, subjects in the ‘action’ stages
had greater understanding of diabetes in three of the four self-care behaviors (excluding
weight management). They had increased motivation and confidence in their ability to
manage diabetes across all four self-care behaviors. Furthermore, there were fewer reported
mental health symptoms, such as depression and anxiety for subjects in the “action” stages
across all four self-care behaviors. Their thoughts/feelings about having diabetes were more
positive if they were in the “action” stages for three of the four self-care behaviors (excluding
weight management). Subjects in the ‘action’ stages reported improvements in their
perception of social support from friends and family for exercise only.
Clear patterns emerged mainly within three of the self-care behaviors (self
monitoring blood glucose, dietary practices, and exercise, but less so for weight
management). Subjects in the “action” stages reported notable improvements across the
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psychosocial outcomes except for social support. It is not uncommon for people to perceive
less social support as they arrive at the action stage because family and friends are less likely
to be changing with them (30). Due to the number of analyses computed in this study, more
stringent statistical controls were needed to reduce the possibility of capitalizing on chance.
When the Bonferroni adjustment was taken into account, only the largest effects remained.
In regards to the pattern observed across the psychosocial variables, self-efficacy was the
main ingredient that persisted across self-care behaviors (excluding weight management).
This is congruent with Prochaska’s theory that self-efficacy is a critical component in
facilitating behavior change (11). Exercise was unique because four of the psychosocial
variables remained significant after the Bonferroni adjustment, with the exception of
understanding and social support. Thus, adoption of regular exercise appears to have
psychosocial requirements beyond self-efficacy, whereby it is important to have adequate
mental health and a positive attitude toward their diabetes as well.
Health outcomes. The ultimate goal of any diabetes intervention is to improve
health outcomes; however, no statistically significant improvements in health were detected
in this study. That is, the intervention group and the standard care group were not different
in terms of their perceived physical health, blood glucose level, degree of exercise fitness,
and BMI. The data revealed trends in the right direction, and two of the results are worth
mentioning in terms of practical significance. First, subjects who participated in the
intervention reported that their blood glucose levels were an average of nine points lower
than subjects in the control group. Any decrease in blood glucose levels is considered
important in the prevention and delay of diabetes-related complications (DCCT Research
Group, 34). This is in concordance with the results found in the DiSC study with significant
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reductions in HbAlC levels (-0.5%) following the stage-matched intervention (20). Second,
the intervention group reported one less diabetes-related medical complication experienced in
the past year (symptoms range from dizziness to vision problems). This reduction in
symptoms may support the finding of lower blood glucose levels, which would presume a
lower risk of medical complications. These findings are difficult to confirm given the
subjectivity to self-reported health markers, especially blood glucose levels. Another
similarity to the DiSC study was the lack of significant findings related to weight loss or BMI
reductions regardless of treatment group. It is possible that there were short-term
improvements in these health outcomes that would be optimally observed at a more specified
time period after the intervention, rather than variable and somewhat lengthy time periods
that occurred in this study.
For the second research question, treatment groups were combined, and it was
expected that health outcomes would improve with increased stages of change. The data
revealed that subjects who reported regular self-monitoring of blood glucose (action and
maintenance stages) had lower blood glucose levels. This confirms the importance of regular
blood glucose monitoring. As awareness of blood glucose fluctuations increases, patients are
able to make any necessary lifestyle adjustments to maintain blood glucose control. Exercise
was unique, being the most linked with improved health outcomes. Subjects who were in the
action and maintenance stages of exercise reported improvements in their perceived physical
health, fewer diabetes-related medical complications, lower blood glucose levels, and
improved BMI. Ironically, exercise was the self-care behavior least impacted by the
intervention, but most related to improved psychosocial and health outcomes. This finding
highlights the importance of exercise as an essential component to optimal management of
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diabetes. Unfortunately, exercise is the self-care behavior that is usually lower on the list of
priorities for health care professionals, with much higher priority given to blood glucose
monitoring and dietary practices (5, 31, 35).
Strengths and Limitations
Strengths. An asset to this study related to its heterogeneity of subjects. This sample
of diabetics was comprised of diverse backgrounds, with equal gender groups, a wide range
of ages, ethnicities, marital status, and medical history. Overall, there was a wide range of
socio-demographic backgrounds, the sample appeared to be a good representation of the
general diabetic population. The format of this curriculum was comprehensive, but similar to
many other programs that are already well established at other medical clinics. Thus, it is
plausible that these results could be replicated.
A unique feature of the survey, compared to the DiSC study (20), was to include
exercise as a key component to diabetes self-management. Smoking cessation was not
included, as it was in Prochaska’s study, because it was not one of the self-care behaviors
targeted by the intervention. Both of these behaviors should be included in future
intervention studies. Another unique feature of this study was the inclusion of weight
management as a separate self-care behavior, even though by definition, it is inclusive of diet
and exercise behaviors. One might expect a high correlation among the three; however, this
was not the case. For instance, in the intervention group, 61% of subjects reported that they
exercised and 71% of subjects reported adherence to a diabetes diet; however, only 39% of
subjects reported attempts to manage their weight. The high rate of obesity in this sample
was similar to the general diabetes population, and may be reflective of a need for more
resources specifically targeting weight management.
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Limitations. The primary limitation of this study was that it was non-experimental,
cross-sectional, and based on convenience sampling. Given the inherent limitations related
to selection bias, no causal inferences can be made regarding the effect of the intervention.
The intervention group was more highly educated and may have found ways to increase their
own understanding of diabetes, and/or initiate the process of change in ways unrelated to the
intervention. The reason for unequal distribution of subjects in treatment group was
unknown, but it is possible that participants were influenced by physician selection bias as
well as personal factors (e.g. motivation) that led them to participate in the intervention, and
to further participate in this study (higher education required to complete the survey?).
Another problem related to the design being cross-sectional was that the survey was
completed at variable time intervals after the intervention, with the majority having
participated within the previous four years. It is impossible to tease out immediate and long
term effects of the intervention. Ideally, outcomes should be assessed immediately following
the intervention, with follow-up assessment periods up to at least one year.
To minimize the threat of selection bias to validity, some control was established by
excluding subjects who indicated that they had participated in alternative modes of diabetes
education and interventions. Another form of control was the comparison of the intervention
to the standard care group. Subjects in the standard care group received their treatment as
usual with their primary care doctors, and those who were in the intervention group
participated in a three-day educational and behavioral program. Although this strengthens
the conclusiveness of the results, it is more optimal to employ randomized and controlled
study designs, or at minimum, wait-list control groups and pre-test/post-test designs.
Although causal inference is not feasible in this study, the results were similar to those
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published in the scientific literature, and suggestive of the need for further research with
more stringent controls. Planned analyses should include causal modeling and path analysis
to help illuminate direct, indirect, and transient effects of the intervention on psychosocial
variables that may facilitate stage shifting.
Another limitation to the study was the low response rate to this study (18%), despite
an incentive to win $100 in a raffle. As a result, this study did not capture an adequate
number of subjects required by the power analyses to proceed with some of the planned
analyses. The main problem related to very few subjects being in the contemplation and
action stages, which necessitated stage collapsing: ‘pre-action versus ‘action.’ This
procedure caused a significant loss of valuable information, and was contrary to the objective
of this study. This suggests the need for further research that captures subjects within each
stage of change, assuming that subjects who receive standard care would be in those stages.
Finally, it is always a concern that survey instruments lack objectivity, and are subject
to the variations that occur with self-reporting. Validation of self-reported information and
additional health information lies within patient’s medical records. This data acquisition was
beyond the scope of this study. To make stronger clinical applications, future research
should incorporate data related to 1) HbAic levels, 2) lipid profiles, 3) actual versus selfreported fluctuations in weight (and BMI), and 4) any medications that may influence blood
glucose levels.
Recommendations
Research. The application of TTM to diabetes self-care behaviors is in the
preliminary stages of research, and is beginning to prove worthwhile (19, 20). Overall, the
results of this study demonstrated the value of the application of TTM constructs in the
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diabetes population, even when interventions are not stage-matched. An area for future
research could be a comparison of stage-matched interventions with non-stage-matched
interventions within the full scope of diabetes self-care behaviors, and the entirety of the
TTM constructs. Other future research endeavors should continue to focus attention on
psychological processes designed to facilitate emotional well-being, healthy cognitions about
diabetes, and empowerment to manage the disease. Strategies need to be in place to capture
patients in the precontemplation stage when they are still symptom free. In addition, patients
may benefit from adjunct group support specific to diabetes self-care behaviors, especially as
they perceive less support from their friends and family when they are actively trying to
change.
Clinical applications. Beyond future research endeavors, it is important to consider
clinical applications of TTM. The application of the TTM to the diabetes population, and
other chronic diseases that require self-management, could revolutionize treatment protocols
and reframe our outlook on compliance issues. Health care providers are a major influence
on health behavior change and should be equipped with the necessary tools to best facilitate
change. At present, most health care providers are ill prepared to handle the emotional and
behavioral components involved with lifestyle change and medical compliance. This is
because they are rarely trained in cognitive or behavioral processes, and most have never
been exposed to concepts like TTM. Clinical practice and medical training programs should
place more emphasis on TTM, or similar concepts related to facilitating behavior change.
This is particularly important given the fact that behavior health specialists (psychologists
and preventive care specialists) are both underutilized components of the health care setting.
There should also be more emphasis on the “health model,” which involves whole person
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care (36) and encourages collaborative relationships between physicians and their patients.
Thus, enhanced understanding of the patient’s needs and readiness to change will allow
health care providers to develop realistic treatment plans and provide appropriate referrals.
In summay, patients with diabetes are a unique population given the fact that the
majority of their symptom management is based on self-care behaviors, and they are
encouraged to make multiple lifestyle changes. The ultimate goal of diabetes treatment is to
reduce medical complications, and decrease the personal and economic burden of this
disease. Standard care continues to be inadequate for optimal management of diabetes (37)
and intensive management of diabetes is not economically feasible (38). Behavioral
interventions must be pursued to facilitate the process of change. The transtheoretical model
of change provides the framework for understanding the process of behavior change, and
helps guide treatment and evaluation. Studies such as this enhance our understanding of the
underlying process of change for patients with diabetes, and promote a different approach to
treating and evaluating patients with chronic illness.
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Table 1 - Subject Characteristics: Group Differences for Demographics
Treatment groups
Demographics
Age mean (SD)

Control
(n = 31)

Intervention
(n = 92)

55.3 (13.7)

54.4(12.2)

44.8%
37.9%
17.2%

56.0%
22.0%
22.0%

51.6%
48.4%

43.5%
56.5%

54.8%
45.2%

22.8%
77.2% **

58.1%
41.9%

65.2%
34.8%

Ethnicity
White
Hispanic
Other
Gender
Male
Female
Education
High school or less
College education
Marital status
Married
Not married

** p < .01.
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Table 2 - Subject Characteristics: Group Differences for Medical History
Treatment groups
Medical history

Control
(n = 31)

Intervention
(n = 92)
P

Referred to
intervention

94%

100%

NS

29.0%

24.4%

NS

Mean (SD)

Mean (SD)

Duration of
diabetes

5.52(4.81)

5.29(4.41)

NS

Number of
symptoms (of 18)

4.94(3.44)

3.72(3.12)

NS

Newly diagnosed
(< 1 year)

Note. Chi square for categorical data, and Anova for continuous data
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Table 3 - Number ofSubjects Within Stage of Change Categories Across Self-Care Behaviors

Diabetes Stage of Change
Precontemplation Contemplation
Self-care
behavior

Preparation

Action

Maintenance

n(%)

n (%)

n(%)

n(%)

n(%)

SMBG

12 (9%)

1 (.8%)

22(17%)

6(5%)

91(69%)

Diet

18(17%)

2 (2%)

35 (27%)

13(10%)

64(48%)

Exercise

17(13%)

5 (4%)

37 (28%)

13 (10%)

60 (45%)

Weight
mgmt

47 (36%)

9 (7%)

32 (24%)

11 (8%)

33 (25%)

Note. SMBG = self-monitoring of blood glucose.
Note. N= 132.
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Table 4 - Treatment Group Differences: Stage of Change Across Four Self-Care Behaviors
Treatment groups
Control
(n = 31)

Intervention
(n = 92)

Self-care behaviors

Self-monitoring
blood glucose

Pre-action
Action

Pre-action
Diet
recommendations

(n = 13)

x2

P

5.5

.02

(n=19)
41.9%

20.7%

(n=18)
58.1%

(n=73)

(n = 23)

(n = 27)

79.3%

29.3%

74.2%

^ 19.3
Action

Pre-action

(n=8)
25.8%
(n = 17)

70.7%

(n = 36)
51.8%

39.1%

Exercise

2.3

Action

Pre-action
Weight
management

(n = 14)

(n = 56)
45.2%

(n = 25)

(n = 56)
80.6%

(n = 6)

60.9%
(n = 36)

19.4%

Note: 2x2 Chi square analysis (df = 1), % within treatment groups illustrated.
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NS
(P = -09)

60.9%

4.0

Action

.0001

(n = 65)

39.1%

.03

Table 5 - Treatment Group Differences: Psychosocial Variables
Treatment groups
Control
(n = 31)

Intervention
(n = 92)

Psychosocial outcomes

Mean (SD)

Mean (SD)

F

P

Understanding

32.7(9.0)

45.2 (10.5)

22.23

.0001+

.16

Ability

14.8 (3.6)

15.2 (3.2)

.72

NS

.00

Social support

25.3 (7.0)

25.6 (5.9)

.57

NS

.00

Mental well-being

16.2 (3.9)

17.8 (4.4)

.02

NS

.01

Attitude toward diabetes

21.8(4.4)

23.8 (4.9)

.09

NS

.01

Note: MANCOVA with education as covariate. Multivariate F [5, 116] =4. 56, r\= .16, p < .001.
f p < .01 after Bonferroni Adjustment.
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Table 6 - Treatment Group Differences: Health Outcomes
Treatment groups
Control
(n = 31)

Intervention
(n = 92)

Health outcomes

Mean (SD)

Mean (SD)

F

P

Perceived physical
health

2.53 (.88)

2.93 (.90)

.57

NS

.00

Blood glucose

134.37 (27.7)

125.05 (25.1)

1.82

NS
(.08)

.02

Fitness

8.70 (10.07)

9.93 (10.21)

.04

NS

.00

33.7(8.7)

33.3 (9.0)

.11

NS

.00

BMI

Note. BMI = body mass index.
Note. MANCOVA with education as covariate. Multivariate F[4, 117] = .69, r|= .02, p = .60.
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Table 7 - Stages of Change Across Self-Care Behaviors for Psychosocial Variables
Self-care behaviors
mean, (SD)
SMBG

n=

Pre
35

Diet

Exercise

Weight mgmt

Action
97

Pre
55

Action
77

Pre

59

Action
73

Pre
44

45.1**t
(10.9)

38.7
(11.0)

45.3*t
(11.0)

41.8
(11.8)

(10.7)

] ***

(1.3)

7.9
(2.3)

8.8**t
(1.6)
16.2**t
(2.5)

Action

88

Psychosocial outcomes

Understanding

37.2
(11.9)

44 i***|
(10.7)

38.5
(11.1)

TTM: Selfefficacy

6.5
(2.8)

9 I ***

7.0

(1.5)

(2.5)

(1.3)

6.7
(2.0)

Ability

13.6
(3.7)

15.6**t
(3.0)

14.3
(3.8)

15.7n
(2.7)

13.2
(3.3)

16.6***
(2.4)

14.6
(3.5)

Attitude

21.2
(6.4)

24.0***t
(4.7)

21.8
(6.0)

24.3*t
(4.6)

21.2
(5.0)

25.0***
(5.0)

22.7

24.4

(5.6)

(4.7)

Mental
well-being

15.5
(4.6)

18.1***t
(4.0)

16.3
(4.8)

18.2*t
(3.8)

15.3
(4.3)

19.2***
(3.5)

16.7
(4.4)

18.8*t
(3.8)

23.7
(5.9)

26.6***t
(5.8)

24.8

26.2

(6.2)

(5.6)

Social support

24.1

25.7

25.1

25.4

(6.6)

(5.7)

(6.2)

(5.9)

q

43.4

Note. SMBG = self-monitoring of blood glucose.
Note. MANCOVA with education as covariate.
* p < 0.05, ** p < 0.01, *** pO.OOl.
f mean differences not significant at p <.008 after Bonferroni Adjustment.
Note. SMBG Multivariate F[6, 124] = 10.9, 4= .35, p < .0001, Diet Multivariate F[6, 124] = 4.68, 4= .18, p <
.0001, Exercise Multivariate F[6, 124] = 16.26, 4= .44, p < .0001, Weight management Multivariate F[6, 124] =
2.11, 4= .09, p = .057
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Table 8 - Stages of Change Across Self-Care Behaviors for Health Outcomes
Self-care behaviors
mean, (SD)
Glucose
monitoring

Diet

Exercise

Pre
35

Action
97

Pre
55

Action

Physical
health

2.6
(.90)

2.9
(.90)

2.7
(1.0)

2.9
(.85)

Number of
symptoms

4.4

(3.4)

3.9
(3.1)

4.4
(3.3)

Blood glucose

139.9
(31.6)

123.9**
(22.6)

BMI

34.6
(8.5)

33.1
(8.8)

n=

Weight mgmt

Pre
59

Action

Pre

73

44

Action
88

2.4

(.84)

3.1 * * *
(.85)

2.9
(.94)

2.7
(.87)

3.8
(3.1)

5.1
(3.2)

3.2**

(2.9)

4.1
(3.1)

4.1
(3.3)

134.1
(30.6)

124.0
(20.7)

135.3
(30.3)

122.4**
(20.8)

129.8
(27.1)

124.9
(24.2)

34.9
(8.6)

32.6
(8.7)

36.8
(10.0)

30.9***
(6.4)

33.5
(8.4)

33.7
(9.3)

77

Health outcomes

Note. SMBG = self-monitoring of blood glucose, BMI = body mass index.
Note. MANCOVA with education as covariate.
* p < 0.05, ** p < 0.01, *** p<0.001, mean differences remained significant at p <.0125 after Bonferroni
Adjustment.
Note. MANCOVA with education as covariate. SMBG Multivariate F [4,126] = 3.04, r|= .09,/? < .05, Diet
Multivariate F[4, 126] = 1.37, T]= .04, p = .25, Exercise Multivariate F [4,126] = 7.3. r\= .19,p < .0001, Weight
management Multivariate F[4, 126] = .70, r\= .02, p = .59.
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Table 9 - Comparison of Outcomes: Stage-Matched vs. Non-Stage-Matched Intervention
DISC (Jones et al., 2003)

Blood
glucose
monitoring

This study (Mercer et al., 2005)

Stand
care

Matched
intervention

% ! Stand
change ! care

Non-matched
intervention

change

Pre
action

81.6%

69.6%

-12% ! 41.9%

20.7%

-21.2%

Action

18.4%

30.4%

+12% ! 58.1%

79.3%

+21.2%

Pre
action

74.2%

67.5%

-6.7% ! 74.2%

29.3%

-44.9%

Action

25.8%

32.5%

+6.7% ! 25.8%

70.7%

+44.9%

%

Diet

Note: Compared data from this study to results of DISC study (from Jones et al., 2003)
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CHAPTER 5
OTHER FINDINGS
Based on the results of the power analysis, some of the stage cells were too small for
robust statistics, and therefore individual stage demarcation was not an ideal format for
primary analyses. A secondary analysis was performed on the individual stages to explore
any relevant trends. First, treatment groups were compared for differences in their stage of
change patterns for each self-care behavior. Second, psychosocial and health outcomes were
compared across the individual stages (four or five categories) for each self-care behavior
using analysis of variance (MANCOVA) with post hoc comparisons. Due to low power in
this analysis, results should be interpreted with caution.
A. Research Q1 -Treatment Group Differences
Figure 1 contains line graphs that illustrate stage patterns comparing the intervention
versus the control group. First, for self-monitoring of blood glucose, the intervention group
was significantly more likely to be in the maintenance stage than the control group (73.9%
versus 54.8 %,p < .05) and less likely to be in the collapsed contemplation/preparation stages
(12% versus 29%, p < .05). Second, for dietary practices, the intervention group was
significantly more likely to be in the maintenance stage than the control group (60.9% versus
\2.9%,p < .001) and less likely to be in the contemplation/preparation stages (16.3% versus
58.1%,< .001). Third, for exercise, the intervention group was significantly more likely to
be in the maintenance stage than the control group (52.2% versus 29%, p < .05) and
significantly less likely to be in the contemplation/preparation stages (25% versus 45.2%,/? <
.05). Fourth, for weight management, the intervention group was significantly less likely to
be in the preparation stage than the control group (16.3% versus 45.2%,/? < .001).
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Self-care behavior (stage n/N = %)
*

80
60
Blood glucose
monitoring

Standard

40

—Intervention

20
0

P

C/PR

80

M

***

60
Diet

A

Standard

40
Intervention

20
0

P

C/PR

A

M

60
Standard
40

Exercise

Intervention

20
0

P

C/PR A

M

60
Weight
management

40

Standard

20

Intervention

0

P

C

PR

A

M

Note. PC = precontemplation, C = contemplation, PR = preparation, A = action, M = maintenance
* p < 0.05, *** p<0.001 (After Bonferroni adjustment, only * * * remained significant atp < .01)

Figure 1
Stage of change patterns between intervention and control groups
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B. Research Q2 -Stage Patterns
The following analyses were computed with the treatment groups combined (N =
132) to observe stage patterns for diabetic patients in the general. Although significant
differences were found between the collapsed ‘pre-action’ and ‘action’ groups in the previous
analyses (Chapter 4), there were not significant differences found at each incremental stage
shift, as hypothesized. It is more meaningful to report the outcomes in terms of patterns,
with significant findings highlighted. Tables 1 through 4 illustrate the trends and significant
findings across the stages of change for each of the four self-care behaviors. First, the only
psychosocial variable that consistently increased linearly across self-care behaviors was SelfEfficacy, and most of the incremental shifts were not significant. Nevertheless, this pattern is
consistent with Prochaska’s theory, which encompasses self-efficacy as a major component
of TTM, and proposed that self-efficacy increases linearly with higher stages of change
(Greene et ah, 1999; Velicer, Prochaska, Fava, Norman, & Redding, 1998). For the
remaining psychosocial variables, the hypothesized linear patterns of increasing stage
patterns were not found, with as many ‘U’, ‘S’ and T shaped patterns. Essentially, there
were significant stage differences found for some variables, some of the time; however, no
consistent pattern was evident. For example, Understanding of Diabetes increased
significantly between action and maintenance for diet, but not for self-monitoring of blood
glucose, exercise, or weight management. Similarly, the subject’s perceived Ability to
Manage Diabetes increased significantly between action and maintenance for self-monitoring
of blood glucose, and increased significantly between the contemplation/preparation stage
and action stage for exercise, with no significant findings for diet or weight management.
Most of the significant stage differences were found between a 2 to 3-stage span (e.g.
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between the collapsed contemplation/preparation stage and maintenance stage). This may be
reflective of low power to detect smaller effects, or it may simply reflect reality, by which
meaningful differences can be observed after progressing 2-3 stages. Further examination of
individual stages differences revealed noteworthy trends, and will be explained in more detail
in the Chapter 6, Discussion section.
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Table 1
Self-Monitoring Blood Glucose: Stage of Change Patterns
Stage of change
(mean)
PC
C/PR
A
M
n=12 n=23 n=6 n=91

Tukey HSD

F

P

P

3.7

.01

.08

29.5

.001

.40

5.2

.001

.10

Psychosocial outcomes
Understanding

39.1

36.3

40.8

44.4

PC>C/PR<A<M
***

Self-efficacy

4.0

7.8

7.9

9.2

PC<CZPR<A<M
*

Ability

13.7

13.6

12.8

15.8

PC=C/PR>A<M
**

Social support

24.4

23.9

19.2

26.2

PC>C/PR>A<M

3.4

.02

.07

Well-being

17.3

14.7

16.7

18.2

PC>C/PR<A<M

4.5

.01

.09

Attitude

22.2

20.7

24.0

24.0

PC>C/PR<A=M

2.4

.07

.05

Physical health

2.9

2.5

2.3

2.9

PC>C/PR>A<M

1.8

.14

.04

Symptoms

3.6

4.8

3.5

4.0

PC<C/PR>A<M

0.5

.69

.01

Health outcomes

*

BMI
Blood glucose

33.7

35.3

40.2

32.7

PC<C/PR<A>M

1.8

.15

.04

144

138

129

124

PC>C/PR>A>M

3.6

.02

.07

Note. PC = precontemplation, C/PR = contemplation/ preparation, A = Action, M = Maintenance.
Note. Bold indicates linear trend, * p < .05, ** p < .01, * * * p<.0001.
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Table 2
Dietary Practices: Stage of Change Patterns
Stage of change
(mean)
PC
C/PR
A
M
n=18 n=37 n=13 n=64

Tukey HSD

F

P

T|

Psychosocial outcomes
>K

Understanding

41.8

36.8

39.6

46.2

PC>C/PR<A<M

6.2

.001

.12

***

Self-efficacy

Ability

5.2

7.9

8.0

8.7

PC<CZPR<A<M

12.9

.001

.23

14.8

14.1

14.5

15.9

PC>C/PR<A<M

2.7

.05

.05

1.5

.22

.03

*

Social support

25.5

24.9

22.3

26.1

PC>C/PR>A<M
**

**

Well-being

18.2

15.4

15.7

18.7

PC>C/PR<A<M

6.4

.001

.13

Attitude

23.3

21.1

23.2

24.6

PC>C/PR<A<M

3.4

.02

.07

3.1

2.5

2.5

3.0

PC>C/PR=A<M

4.1

.01

.08

3.7

4.8

4.9

3.6

PC<C/PR<A>M

1.5

.22

.03

3.2

.03

.07

2.4

.07

.05

Health outcomes
Physical health
Symptoms

**

BMI

30.6

37.0

31.9

32.7

PC<C/PR>A<M
*

Blood glucose

128

138

120

125

PC<C/PR>A<M

Note. PC = precontemplation, C/PR = contemplation/preparation, A = Action, M = Maintenance.
Note. Bold indicates linear trend, * p < .05, ** p < .01, *** p<.0001.
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Table 3
Exercise: Stage of Change Patterns
Stage of change
(mean)
PC
C/PR
A
M
n=17 n=42 n=13 n=60

Tukey HSD

F

P

P

4.8

.001

.10

28.8

.001

.40

Psychosocial outcomes
Understanding

36.2

39.6

42.1

46.0

PC<C7PR<A<M
***

Self-efficacy

5.5

7.2

8.5

9.2

**

PC<C7PR<A<M
**

Ability

13.8

13.0

15.4

16.9

PC>C/PR<A<M

17.2

.001

.28

Social support

24.1

23.5

26.9

26.5

PC>C/PR<A>M

2.8

.04

.06

12.7

.001

.22

6.3

.001

.12

.001

.18

*

Well-being

16.9

14.6

19.1

19.2

**

PC>C/PR<A<M
**

Attitude

21.4

21.1

25.4

24.9

PC>C/PR<A>M

Health outcomes
*

Physical health

2.1

2.5

3.2

3.2

PC<C/PR<A=M

Symptoms

6.2

4.7

4.0

3.0

PC>C/PR>A>M

5.6

.001

.11

37.5

36.4

32.6

30.6

PC>C/PR>A>M

5.6

.001

.11

136

135

119

123

PC>C/PR>A<M

2.9

.04

.06

BMI
Blood glucose

9.4

Note. PC = precontemplation, C/PR = contemplation/ preparation, A = Action, M = Maintenance.
Note. Bold indicates linear trend, * p < .05, ** p < .01, * * * p<.0001.
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Table 4
Weight Management: Stage of Change Patterns

PC
n=47

C
n=9

Stage of change
(mean)
PR
A
M
n=32 n=l 1 n=33

Tukey HSD

F

p

T)

Psychosocial outcomes
Understanding

45.1

40.3

37.2

42.6

43.7

PC> C>PR<A<M

2.6

.04

.07

7.4

8.0

8.7

8.7

8.9

PC< C<PR=A<M

3.4

.01

.09

Ability

15.3

13.4

13.8

15.6

16.4

POC<PR<A<M

3.4

.01

.09

Social support

25.7

23.4

24.0

26.8

26.0

PC>C<PR<A>M

0.9

.47

.02

Self-efficacy

*

*

Well-being

17.6

14.4

16.1

19.1

18.6

PC>C<PR<A>M

3.2

.02

.09

Attitude

23.6

21.5

21.8

22.6

25.0

POC<PR<A<M

1.9

.12

.05

Physical health

3.1

2.4

2.7

2.5

2.8

POC<PR>A<M

1.6

.19

.04

Symptoms

3.4

4.7

4.8

4.6

3.9

PC<C=PR>A>M

1.0

.42

.03

Health outcomes

**

BMI
Blood glucose

**

30.5

40.0

36.2

39.4

31.7

PC< OPR<A>M

5.8

.001

.15

126

126

137

125

125

POC<PR>A<M

1.0

.39

.03

Note. PC = precontemplation, C = contemplation, PR = preparation, A = Action, M = Maintenance.
Note. Bold indicates linear trend, * p < .05, ** p < .01, * * * p<.0001.
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CHAPTER 6
DISCUSSION
A. Summary and Implication of Findings
The first research question was designed to examine whether there was a greater
proportion of subjects in the “action” stages if they had participated in the intervention versus
standard care. The second research question combined subjects from both treatment groups,
and included subjects originally excluded due to participation in “other” interventions.
Psychosocial and health outcomes were evaluated to enhance understanding about how they
related to the stages of change construct. The interpretation of the differences found among
the stages of change, psychosocial outcomes, and health outcomes are discussed below.
1. Diabetes Stage of Change As hypothesized, a higher proportion of intervention
group subjects were in the action and maintenance stages when compared to the control
group These findings were statistically significant for self-monitoring of blood glucose,
diabetes-specific dietary practices, and participation in weight management programs. The
most profound effect was observed for dietary practices, and the least effect was for exercise
behaviors, which was non-significant. Similar to most traditional interventions, the
curriculum of this intervention spent the majority of time on nutrition counseling, including
the food pyramid, exchange diet, glycemic index, carbohydrate counting, food labels,
individualized meal planning, and so on. Exercise was encouraged by an exercise
physiologist, but this self-care behavior received the least attention in comparison to the other
self-care behaviors that were measured.
When examining individual stage differences (Chapter 5), it was evident that more
subjects from the intervention group were in the maintenance stage, whereas more subjects
106

from the control group remained in the contemplation and preparation stages. Although
interpreted with caution, these findings were consistent across self-care behaviors, which
increases the likelihood that these results were accurate reflections of stage patterns in the
diabetic population. Whether looking at individual stage differences of collapsed stage
differences, the conclusions are the similar, with more subjects from the intervention group
being in the action and maintenance stages of change. These are important findings because
the intervention was not based on TTM principles; yet, it is possible that the intervention
facilitated stage shifting. Due to the limitations of the study design, it is difficult to make
conclusions about movement through stages. However, these results are similar to those
found in other public health domains, with subjects being in the higher stages of change
following an intervention (Prochaska et ah, 1994b; Vallis et ah, 2003; Velicer et ah, 1998).
In addition, Prochaska and his associates had similar outcomes in their application of a stagematched intervention (DiSC) for diabetic patients, with significant stage progression for self
monitoring of blood glucose, dietary practices, and smoking cessation (Jones et ah, 2003).
Thus, the findings of this study are suggestive of the usefulness of the TTM stages of change
as an indicator of behavior outcomes following a diabetes intervention and as a potential
guide for treatment.
The results of this analysis can be more directly compared with the results from the
DiSC study, illuminating possible differences between stage-matched and non-stage matched
interventions. First, it is important to point out major differences in study designs. Jones et
al. (2003) recruited subjects in the pre-action stages and compared outcomes following
standard care versus a stage-matched intervention that spanned a 12-month period of time.
In addition, 58% of subjects participated in the stage-matched intervention for two self-care
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behaviors, and only 8% of subjects participated for all three self-care behaviors. On the other
hand, the present study recruited subjects in any stage of change, compared outcomes
following standard care versus a three-day, traditional intervention, and the intervention
targeted all four self-care behaviors. In addition, the survey was completed at variable time
intervals after the intervention, most within a four-year time frame. Table 9 (see Chapter 4)
provides an illustration comparing the two self-care behaviors common to both studies. First,
for self-monitoring of blood glucose, there was a +21.2% increase in the proportion of
subjects in the action stages in this study compared to +12% in the DiSC study. For dietary
practices, there was a +44.9% difference following the non-matched intervention compared
to +6.7% in the stage-matched intervention. These comparisons indicate that subjects in the
non-stage matched intervention were more likely to be in the action and maintenance stages
than the subjects in the stage-matched intervention, with the most profound effect being for
dietary practices. These results may merely be a reflection of selection biases, and thus
comparing these two studies may not provide an accurate reflection of the effects of these
interventions. Nevertheless, this comparison remains suggestive of the need to develop
controlled trials that compare stage-matched to non-stage matched intervention studies in the
diabetes population.
2.

Psychosocial Outcomes Psychosocial outcomes were first compared for

differences associated with diabetes treatment. The subjects from the intervention group
reported significantly greater understanding of diabetes than subjects who received standard
care only. Improved understanding following interventions is congruent with the literature
(Brown, 1990; Rood, 1996; Watts, 1979). However, contrary to expectations, the
intervention group was similar to the control group in terms of their perceived ability to
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manage their diabetes, and their thoughts and feelings about having diabetes. The groups did
not differ in terms of how much social support they receive from family and friends.
Furthermore, there were no differences in their self-report of depression and anxiety.
Essentially, the goal of intervention was accomplished (increased patient’s understanding of
diabetes and improved self-care behaviors); however, it is well documented in the literature
that increased understanding is not linked with improved self-care behaviors, and thus, it is
unclear what may have caused these improvements in this study. It is possible that the
remaining psychosocial variables did not change because they were not directly targeted by
the intervention. It is also possible that they were transiently affected by the intervention
although undetected by this survey, which was completed at variable time intervals after the
intervention.
When the treatment groups were combined and stages of change were examined
within each self-care behavior, there was evidence of consistent stage patterns. Essentially,
when comparing “pre-action” to “action, subjects who were in the “action” stages were
associated with better psychosocial outcomes. Specifically, subjects in the ‘action’ stages
had greater understanding of diabetes in three of the four self-care behaviors (excluding
weight management). They had increased motivation and confidence in their ability to
manage diabetes across all four self-care behaviors. Furthermore, there were fewer reported
mental health symptoms, such as depression and anxiety for subjects in the “action” stages
across all four self-care behaviors. Their thoughts/feelings about having diabetes were more
positive if they were in the “action” stages for three of the four self-care behaviors (excluding
weight management). Subjects in the ‘action’ stages reported improvements in their
perception of social support from friends and family for exercise only.
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Clear patterns emerged mainly within three of the self-care behaviors (self
monitoring blood glucose, dietary practices, and exercise, but less so for weight
management). Subjects in the “action” stages reported notable improvements across the
psychosocial outcomes except for social support. It is not uncommon for people to perceive
less social support as they arrive at the action stage because family and friends are less likely
to be changing with them (Vallis et ah, 2003). Due to the number of analyses computed in
this study, more stringent statistical controls were needed to reduce the possibility of
capitalizing on chance. When the Bonferroni adjustment was taken into account, only the
largest effects remained. In regards to the pattern observed across the psychosocial variables,
self-efficacy was the main ingredient that persisted across self-care behaviors (excluding
weight management). This is congruent with Prochaska’s theory that self-efficacy is a
critical component in facilitating behavior change (Velicer et ah, 1998). Exercise was unique
because four of the psychosocial variables remained significant after the Bonferroni
adjustment, with the exception of understanding and social support. Thus, adoption of
regular exercise appears to have psychosocial requirements beyond self-efficacy, whereby it
is important to have adequate mental health and a positive attitude toward their diabetes as
well.
Further examination of individual stage differences revealed noteworthy trends
(Chapter 5). Subjects in the precontemplation stage scored much higher than expected on
most of the psychosocial variables across self-care behaviors. When precontemplation was
excluded, linear patterns were evident 67% of the time, which was an increase from 21%
when precontemplation was included. Social support was the only variable that showed no
recognizable pattern regardless of the exclusion of precontemplation, and does not appear to
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be linearly related to the stages of change construct. If social support was completely
excluded, the remaining psychosocial variables were linear from precontemplation to
maintenance 80% of the time for each self-care behavior.
Precontemplators appear to be a unique subset of the diabetes population. For
instance, by definition, people who are in the precontemplation stage are not thinking about
behavioral change. They are not likely experiencing distress related to their behavior, and
essentially do not see their behavior as problematic (Prochaska, Norcross, & DiClemente,
1994a). In this study, the precontemplators reported adequate understanding of diabetes,
good emotional and physical health, adequate social support, and a positive attitude toward
diabetes. These results were similar to those found in the DiSC study where the
precontemplation stage was similar to the action and maintenance stages in terms of quality
of life, social support, and daily stress level (Jones et ah, 2003). This may be reflective of the
“compliance problem” that is frequently pointed out in the literature, indicating that this
subset of patients may not have experienced the necessary level of discomfort, whether
emotional or physical, to invoke behavior change (Rood, 1996). For example, their blood
glucose levels may be well controlled despite lack of blood glucose monitoring, lack of
exercise, or lack of dietary changes. Thus, there is no perceived danger, and no need to
change (Rood, 1996).
This examination of individual stage differences was particularly advantageous
because an explanation for non-significant findings emerged. In this study, when the preaction’ and ‘action’ groups were formed by collapsing stages, the higher scores of the
precontemplators raised the overall mean of the ‘pre-action’ group, narrowing the gap
between the ‘pre-action’ and ‘action’ groups. This is a plausible explanation for smaller
111

differences observed between the ‘pre-action’ and ‘action’ groups among the psychosocial
variables. Thus, stage collapsing proved to be problematic in this study due to the loss of
valuable information and increased likelihood of insignificant findings following the
Bonferroni adjustment.
3. Health Outcomes The ultimate goal of any diabetes intervention is to improve
health outcomes; however, no statistically significant improvements in health were detected
in this study. That is, the treatment groups (intervention versus standard care) were not
different in terms of their perceived physical health, blood glucose level, degree of exercise
fitness, and BMI. The data revealed trends in the right direction, and two of the results are
worth mentioning in terms of practical significance. First, subjects who participated in the
intervention reported that their blood glucose levels were an average of nine points lower
than subjects in the control group. Any decrease in blood glucose levels is considered
important in the prevention and delay of diabetes-related complications (DCCT Research
Group, 1993). This is in concordance with the results found in the DiSC study with
significant reductions in HbAlC levels (-0.5%) following the stage-matched intervention
(Jones et ah, 2003). Second, the intervention group reported one less diabetes-related
medical complication experienced in the past year (symptoms range from dizziness to vision
problems). This reduction in symptoms may support the finding of lower blood glucose
levels, which would presume a lower risk of medical complications. These findings are
difficult to confirm given the subjectivity to self-reported health markers, especially blood
glucose levels. Another similarity to the DiSC study was the lack of significant findings
related to weight loss or BMI reductions regardless of treatment group. It is possible that
there were short-term improvements in these health outcomes that would be optimally
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observed at a more specified time period after the intervention, rather than variable and
somewhat lengthy time periods that occurred in this study.
For the second research question, treatment groups were combined, and it was
expected that health outcomes would improve with increased stages of change. The data
revealed that subjects who reported regular self-monitoring of blood glucose (action and
maintenance stages) had lower blood glucose levels. This confirms the importance of regular
blood glucose monitoring. As awareness of blood glucose fluctuations increases, patients are
able to make any necessary lifestyle adjustments to maintain blood glucose control. Exercise
was unique, being the most linked with improved health outcomes. Subjects who were in the
action and maintenance stages of exercise reported improvements in their perceived physical
health, fewer diabetes-related medical complications, lower blood glucose levels, and
improved BMI. Ironically, exercise was the self-care behavior least impacted by the
intervention, but most related to improved psychosocial and health outcomes. This finding
highlights the importance of exercise as an essential component to optimal management of
diabetes. Unfortunately, exercise is the self-care behavior that is usually lower on the list of
priorities for health care professionals, with much higher priority given to blood glucose
monitoring and dietary practices (Brown, 1990; Norris, Engelgau, & Venkat Narayan, 2001;
Padgett, Mumford, Hynes, & Carter, 1988).
B. Strengths and Limitations
1. Strengths
a. Generalizability. An asset to this study related to its heterogeneity of
subjects. This sample of diabetics was comprised of diverse backgrounds, with equal gender
groups, a wide range of ages, ethnicities, marital status, and medical history. The subject
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pool may have had a higher percentage of subjects with graduate level education, and this
will be discussed later. There was concern about the potential maturation effect related to
the natural disease progression being a function of both time and age, which leads to more
medical complications regardless of improved self-care behaviors (United Kingdom
Prospective Diabetes Study Group, 1995). This threat to validity was monitored through
stringent data screening and controls, and did appear to be a problem. Overall, there was a
wide range of socio-demographic backgrounds, the sample appeared to be a good
representation of the general diabetic population.
With further respect to generalizability, it is also important to know whether the
differences associated with the treatment groups were specific to this unique group of
subjects treated by this group of health care professionals. It is plausible that these results
could be replicated with other patients who participate in other traditional intervention
programs with a similar curriculum. The format of this curriculum was comprehensive, but
easy to replicate. It was similar to many other programs that are already well established at
other medical clinics.
b. Self-Care Behaviors. A unique feature of the survey, compared to the
DiSC study (Jones et ah, 2003), was to include exercise as a key component to diabetes self
management. Smoking cessation was not included, as it was in Prochaska’s study because it
was not one of the self-care behaviors targeted by the intervention. Both of these behaviors
should be included in future intervention studies. Another unique feature of this study was
the inclusion of weight management as a separate self-care behavior, even though by
definition, it is inclusive of diet and exercise behaviors. One might expect a high correlation
among the three; however, this was not the case. For instance, in the intervention group,
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61% of subjects reported that they exercised and 71% of subjects reported adherence to a
diabetes diet; however, only 39% of subjects reported attempts to manage their weight. The
high rate of obesity in this sample was similar to the general diabetes population, and may be
reflective of a need for more resources specifically targeting weight management.
2. Limitations
a. Study Design. The primary limitation of this study was that it was nonexperimental, cross-sectional, and based on convenience sampling. Given the inherent
limitations related to selection bias, no causal inferences can be made regarding the effect of
the intervention. Although the intervention and control groups were similar on most
demographic variables and medical history, the intervention group was more highly
educated. Thus, they may have found ways to increase their own understanding of diabetes,
and/or initiate the process of change in ways unrelated to the intervention. One method of
control was to exclude subjects who indicated that they had participated in alternative modes
of diabetes education and interventions. It may also be important to note that 75% of the
subjects who returned their survey had participated in the intervention, which is higher than
national trends of 40% (U.S. Department of Health and Human Services, 2000). The reason
for unequal distribution of subjects in treatment group was unknown, but it is possible that
participants were influenced by physician selection bias as well as personal factors (e.g.
motivation) that led them to participate in the intervention, and to further participate in this
study (higher education required to complete the survey?). Thus a more natural parallel to
the general diabetes population would have reflected a more equal distribution of subjects
between treatment groups.
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To minimize the threat of selection bias to validity, some control was established with
the comparison of the intervention to the standard care group. Subjects in the standard care
group received their treatment as usual with their primary care doctors, and those who were
in the intervention group participated in a three-day educational and behavioral program.
Although this strengthens the conclusiveness of the results, it is more optimal to employ
randomized and controlled study designs, or at minimum, wait-list control groups and pre
test/post-test designs. Without pre-test data or an experimental design, it is impossible to
know whether the intervention group may have already been in the higher stages of change
prior to the intervention or had greater understanding of diabetes related to extraneous
resources other than the intervention. Although causal inference is not feasible in this study,
the results were similar to those published in the scientific literature, and suggestive of the
need for further research with more stringent controls.
Another problem related to the design being cross-sectional was that the survey was
completed at variable time intervals after the intervention, with the majority having
participated within the previous four years. It is impossible to tease out immediate and long
term effects of the intervention. This may also have been a contributing factor to the low
number of subjects in the action and contemplation stages because it is likely that more
subjects would be in these stages immediately following an intervention. For unclear
reasons, there was an especially high number of precontemplators in the weight management
group, perhaps indicating that interventions should more strongly target this behavior. It is
also possible that the psychosocial variables were impacted by the intervention on a more
transient level but differences were undetected because of the length of time since the
intervention. To determine immediate and long-term effects, outcomes should be assessed
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immediately following the intervention, with follow-up assessment periods up to at least one
year. Planned analyses should include causal modeling and path analysis to help illuminate
direct, indirect, and transient effects of the intervention on psychosocial variables that may
facilitate stage shifting.
b. Power. There was a low response rate to this study (18%), despite an
incentive to win $ 100 in a raffle. It may have been beneficial to utilize repeated mailing
strategies for a more optimal response rate, and send out follow-up post-cards that
encouraged patients to complete the survey. The low response rate may be a reflection of a
patient population who is already overwhelmed by their medical regimen, and less likely to
participate in time consuming research studies. In addition, it may be possible that the
survey was perceived as difficult to understand with the staging algorithms and the
embedded questions. As a result, this study did not capture an adequate number of subjects
to proceed with some of the planned analyses, especially in the control group. The main
problem related to very few subjects being in the contemplation and action stages, which
necessitated stage collapsing; “pre-action” versus “action.” It is likely that more subjects
would have been captured in these two stages if they had been assessed immediately
following the intervention. Stage collapsing is common in research with complex research
designs, and/or similar problems of small sample size or small cell sizes among stages (Jones
et ah, 2003). However, this procedure caused a significant loss of valuable information, and
was contrary to the objective of this study. Individual stage patterns were explored
regardless of small cell sizes, and results must be interpreted with extreme caution. Even so,
these data were informative, and offered alternative explanations to the results from the
collapsed stages. This suggests the need for further research that captures subjects within
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each stage of change, assuming that subjects would be in those stages in standard care
groups.
c. Instrumentation. It is always a concern that survey instruments lack
objectivity, and are subject to the variations that occur with self-reporting. Validation of selfreported information and additional health information lies in part within patient’s medical
records. This data acquisition was beyond the scope of this study. To make stronger clinical
applications, future research should incorporate data related to 1) HbAic levels, which are the
most powerful indicator of blood glucose control, 2) lipid profdes, which can be indicative of
diet and exercise behaviors, 3) fluctuations in weight (and BMI), also related to diet and
exercise behaviors, and 4) any medications that may influence blood glucose levels.
The main focus of the survey instrument was limited to a portion of TTM (stages of
change and self-efficacy constructs). Decisional balance was not measured. The processes
of change, as described by Prochaska et al. (1994), are common modes of interventions used
to promote behavior change. The intervention in this research study was not based on TTM
principles, and was not stage-matched; nevertheless, the curriculum incorporated a variety of
the cognitive-affective and behavioral processes such as increasing awareness, emotional
arousal/dramatic relief, self-liberation, and reinforcement. Thus, the results pertaining to the
research question that evaluated treatment differences demonstrated the value of the
application of these processes in the diabetes population, even when they are not stagematched. An area for future research could be a comparison of stage-matched interventions
with non-stage-matched interventions within the full scope of diabetes self-care behaviors,
and the entirety of the TTM constructs.
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CHAPTER 7
CONCLUSIONS AND RECOMMENDATIONS
A. Conclusions
Patients with diabetes are a unique population given the fact that the majority of their
symptom management is based on self-care behaviors, and they are encouraged to make
multiple lifestyle changes. Overall, the results of this study provide support for the
application of the transtheoretical model to diabetes self-care behaviors and are suggestive of
the need for further investigation with more stringent controls. The intervention appeared to
be a valuable asset to patients with diabetes, and is considered an essential adjunct to
standard care. Studies such as this enhance our understanding of the underlying process of
change for patients with diabetes, and offer a different approach to treating and evaluating
patients with chronic illness.
Health care professionals share the common goal of reducing both short and long
term medical complications, and decreasing the personal and economic burden of this
disease. Standard care continues to be inadequate for optimal management of diabetes
(ADA, 2002d), and intensive treatment is not economically feasible. Health care
professional must continue to look toward behavioral interventions to facilitate self
management of diabetes. Whether or not diabetes interventions are based on the principles
of TTM, most are designed to facilitate behavior change, and thereby move subjects into the
higher stages of change. The transtheoretical model of change provides the framework for
understanding the process of behavior change, and helps guide treatment and evaluation.
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B. Recommendations
The research in support of TTM, as it applies to health behavior change, is strong
(Crittenden, Manfredi, Lacey, Warnecke, & Parsons, 1994; Crittenden, Manfredi, Warnecke,
Cho, & Parsons, 1998; Morera et ah, 1998; Spencer, Paged, Hallion, & Adams, 2002), but
inconclusive in regards to management of diabetes and other chronic diseases. TTM based
interventions have been successfully implemented on a variety of health behaviors, and are
gaining popularity as an efficient and cost effective mode of intervention planning
(Prochaska, 2001; Prochaska, DiClemente, Velicer, & Rossi, 1993; Velicer et ah, 1993). Its
application to diabetes self-care behaviors is in the preliminary stages, and is beginning to
prove worthwhile (Johnson, 2001; Jones et al., 2003). Investigators should continue to target
these high-risk groups and determine the most effective strategy to facilitate stage
progression within the full spectrum of diabetes self-care behaviors.
Future research should focus more attention on psychological processes designed to
facilitate emotional well-being, healthy cognitions about diabetes, and empowerment to
manage the disease. Strategies need to be in place to capture patients in the precontemplation
stage when they are still symptom free. In addition, patients may benefit from adjunct group
support specific to diabetes self-care behaviors, especially as they perceive less support from
their friends and family when they are actively trying to change. More evidence is needed
that differentiates between the efficacy of stage-matched versus non-stage matched
interventions as well.
Beyond future research endeavors, it is important to consider clinical applications of
TTM. At present, most health care providers are ill prepared to handle the emotional and
120

behavioral components involved with lifestyle change and medical compliance. This is
because they are rarely trained in cognitive or behavioral processes, and most have never
been exposed to concepts like TTM. The framework of the medical model continues to
present behavior change as an event, in discrete all-or-nothing categories (Prochaska et ah,
1994a; Velicer et al., 1998), and health care providers perhaps needlessly feel frustrated with
their “non-compliant patients” (Seley, 1993; Waller & Altshuler, 1986). The application of
the TTM to the diabetes population, and other chronic diseases that require multiple lifestyle
changes, could revolutionize treatment protocols and reframe our outlook on compliance
issues.
Health care providers are a major influence on health behavior change and should be
equipped with the necessary tools to best facilitate change. Greater understanding of the
change process can enable health care professionals to facilitate change more efficiently and
effectively. There are two major ways TTM can be applied in clinical settings. First, routine
health visits could be easily modified to include TTM as part of a routine assessment. Two
techniques that can be useful in the primary care setting include the Agenda-Setting Chart
and the Readiness to Change Ruler (Zimmerman, Olsen, & Bosworth, 2000). The AgendaSetting Chart involves drawing multiple circles on a page, filled in with behaviors that need
to be changed (e.g., exercise in one circle, dietary practices in another circle, etc.). This
allows patients and physicians to work together on identifying needs and establishing goals.
The Readiness to Change Ruler is a straight line drawn on a piece of paper representing a
continuum, with the left being “not prepared to change” and the right being “ready to
change.” Patients can identify their readiness to change, which would allow physicians to
tailor individual treatment strategies. For instance, if the patient indicates they are on the left
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of the continuum, the physician would focus on increasing awareness about the disease
process, and enhancing motivation to change. If the patient were on the right side of the
continuum, physicians would help patients identify barriers, and weigh the pros and cons of
behavior change.
Second, there are several feasible amendments that could be made to the traditional
medical training programs. Emphasis should be placed on the “health model,” which
involves whole person care and considers psychological, social, physical, and spiritual
influences on disease management (Saltmarsh, 1999). Medical training should incorporate
TTM, or similar concepts related to facilitating behavior change, into the core curriculum.
This is of utmost importance given the fact that behavioral health specialists (psychologists
and preventive care specialists) are both underutilized components of the health care setting
due to costs and availability. The health model also places emphasis on collaborative
relationships between physicians and their patients (Bandura, 1998; Saltmarsh, 1999). An
enhanced understanding of the patient will allow health care providers to target the specific
needs of the patient, develop realistic treatment plans, and provide any necessary referrals.
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Loma Linda University
School ofMedicine
Department of Family Medicine
11175 Campus Street
Coleman Pavilion, Suite 11121
Loma Linda, California 92350

(909) 558-8190
FAX: (909) 558-0294

Informed Consent Document
Dear Valued Patient,
You are invited to participate in a research study, and win $100.00 cash.
Title of Protocol: Diabetes Education Outcomes Over Time
Purpose and Procedures. The purpose of this study is to evaluate how diabetes impacts
your physical, emotional, and social well-being. We would also like to know whether you
participated in the program offered by the Diabetes Treatment Center, and how this program
may have impacted your ability to manage your diabetes.
Participation in this study will require 20 to 30 minutes of your time, as you complete one
survey. As a thank you for completing this study, we will enter your name in a drawing.
Due to the limited number of patients asked to participate in this study, you have a very good
chance of winning $100.00 cash.
Confidentiality. All of the information you provide in these surveys will be kept strictly
confidential. When the study is complete, the questionnaires will be destroyed along with all
of your identifying information. If the results are published, only group data will be used,
and no individual participant will be identifiable.
Risks and Benefits. The results of this study will help us to improve the quality of our
patient care services at Loma Linda University Department of Family Medicine. As you
complete these surveys you may be at an increased risk for feelings of emotional discomfort
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as a result of enhanced awareness of the disease process. If while completing this survey,
you experience emotional discomfort and would like to talk to someone about it, Heather
Mercer will refer you to several local clinics and resources near you.
Participant’s Rights. Your participation in this study is completely voluntary and you are
free to refuse or discontinue at any time. If you choose not to participate, you are still
encouraged to participate in all other recommendations made by your primary care doctor, as
you otherwise would.
Study contacts. If you have questions about this study now or at a later time, feel free to
contact us.
Heather N. Mercer MA, T.L.L.P.
Depts. of Psychology & Public Health
Loma Linda University
909-558-8165

Kelly R. Morton Ph.D.
Depts. of Psychology & Family Medicine
Loma Linda University
909-558-8165

Helen Hopp Marshak Ph.D., CHES
School of Health Promotion &
Education
Loma Linda University
909-558-4300 x47229

Impartial third party contact. If you wish to contact an impartial third party not associated
with this study regarding any complaint you have about the study, you may contact the
patient representative at Loma Linda University Medical Center at 909-558-4647.

Please read the following paragraph, and, if you agree to participate, please sign below.
I have read the contents of the consent form. My questions concerning this study have been
answered to my satisfaction. I hereby give voluntary consent to participate in this study.
Signing this consent document does not waive my rights, nor does it release the investigators,
institution or sponsors from their responsibilities. I may call Heather Mercer during routine
office hours at 909-558-8165, if I have additional questions or concerns.

Signature of Subject

Date

Signature of Witness

Date

(Please return this form with your survey)
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Appendix B

Debriefing Form
The purpose of this study was to further our understanding of how intervention programs
effect diabetes self-care behaviors and metabolic control. By “self-care behaviors”, we mean
blood glucose monitoring, medication management, in addition to maintaining a balanced
diet and a regular exercise program. The Diabetes Complications and Control Trial showed
that keeping blood glucose levels close to normal, prevents or delays diabetes-related
medical complications. However, with such a complex treatment plan and painful
procedures (finger sticking & exercise!), integration of diabetes into daily life is a difficult
task. Further investigation is needed to determine what will make this a smoother process.
Previous intervention studies have attempted various educational, behavioral, and cognitive
interventions, with only single, discrete outcome measures. The problem with this is that
each individual has special and unique needs, and are at different stages in their life. With
such diversity, it seems more likely that a multi-component and stage-specific approach will
provide “something for everyone”, which would be the most helpful and enjoyable to those
who participate. Specifically, we are interested to know if our intervention is comprehensive
enough to facilitate the process of change in regards to self-care behaviors and metabolic
control, and a decrease in medical complications.
Additionally, we will be looking at the Transtheoretical Stages of Change Model, which
identifies the degree of readiness to change. There are five stages including
precontemplation, contemplation, preparation, action, and maintenance. The interventions
were specifically developed to target patients at the lower stages of change, and move them
toward action and maintenance. It is hypothesized that these stages will predict improvement
in self-care behaviors and that participants will shift up at least one stage as a result of this
intervention.
If you have any questions about this research or would like to find out about the results of the
study, please contact the principal investigator; Heather Mercer, at 909-796-7630.
If at any time, you feel you need further assistance with your diabetes management, other
than that provided by your personal physician and diabetes care team, or if you need
psychological counseling, please utilize the referrals listed on the next page.
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Diabetes Management:
Diabetes Treatment Center
11285 Mountain View Plaza, Suite 40
Loma Linda, California 92354
(909) 558-2122

Counseling Services:
Psychological Services
Loma Linda University
11130 Anderson St.
Loma Linda, CA 92354
(909) 478-8576

LLU Behavioral Medicine Center
1710 Barton Rd
Redlands, CA 92373
(909) 558-9200

Kaiser Permanente
Psychology Department
9985 Sierra Ave.
Fontana, CA 92335
(909) 427-3700

If you have any complaints that you would like to make anonymously regarding the study,
please call or write to: Helen Hopp-Marhsak, Ph.D. Department of Health Promotion and
Education, Loma Linda University, 92354 (909)-558-4300, x47229.
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Loma Linda University Family Medicine
Dear Valued Patient,
We would like feedback from you regarding your current state of health, lifestyle, and general
well-being. It is our goal to help you gain and maintain personal control over your diabetes.
Please read each question carefully and take your time. There are no right or wrong
answers. Ail information will be kept confidential, and NO ONE WILL FIND OUT HOW YOU
PERSONALLY ANSWERED THESE QUESTIONS. Thank you for filling out this survey as
part of this study!
Today’s Date
i 1. What is your gender?

0( Male

3. Were you diagnosed with
diabetes within the past year?
O, Yes

02 No

> If "no”, in what year were you
diagnosed?_______

02 Female j 2. How old are you?
4. What type of diabetes do you have? {Check
the one that applies to you)
O Type l Diabetes
{Insulin-Dependent Diabetes Melliius- IDDM)
O Type 2 Diabetes
(Non-Insulin Dependent Diabetes Mellitus- NIDDM)
O Borderline Diabetes
(Please send survey back blank)
□ Don’t know

j

i 5. Have you ever received diabetes education? (For example: attended a series of
| classes or series of meetings with a diabetes educator).
O, Yes
O2 Not sure or don’t remember
02 No
t
6. Please check all that apply to you:

I

□ I have been referred for diabetes education at the Diabetes Treatment Center.
□ I have attended the classes at the Diabetes Treatment Center.
___ Orientation (approximate date?_______
)
___ Three day class (approximate date?____
___Individual counseling (approximate date?
Other
□

)
)

I have not yet attended the classes at the Diabetes Treatment Center, but am scheduled to do so
on these dates
____ .

o I have decided not to attend classes at the Diabetes Treatment Center.
□ I attended classes somewhere other than the Diabetes Treatment Center,

Any comments or feedback about the education and healthcare you have received?

L
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;

For the following questions, please
circle the appropriate response.

Poor

Fair

Good

Very
Good

Excel
lent

7. In general, I would say my health is...

1

2

3

4

5

Poor

Fair

Good

Very
Good

Excel

How do you rate your general
understanding of the following at this
time:

lent
i

8.

Overall diabetes care.

1

2

3

4

5

9.

Benefits of improving blood sugar control.

1

2

3

4

5

1

2

3

4

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

Poor

Fair

Good

15. Medications for diabetes.
16. Weight management.

1
1

2
2

3

17. Exercise.

1

2

18. Diet.

1

19. Stress.
20. Alcohol use.

1
1

10. How to monitor blood sugar.
11. Prevention & treatment of low or high
blood sugars.
12. Prevention of long-term medical
complications related to diabetes.
13. Eye care.
14. Foot care.

How do you rate your understanding of
how each of the following relate to
blood sugar control:

Very
Good

i

1

5

Excel- I
lent

4

5

3

4
4

2

3
3

5
5

4

5

2
2

3
3

4
4

5
5

_

21. What physical changes have you experienced from your diabetes, in the PAST
YEAR? (check ail that apply)
□
□
□
! □
Q
I □

dizziness
nausea
fainting/passing out
shakiness, trembling
extreme hunger
weight changes

O
□
□
□
□
□

vision changes
mood changes (irritability)
headaches
pain
blood circulation problems
sexual problems (impotence)

| □ other (please identify)
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O nerve problems (numbness or
tingling sensations)
□ wounds that would not heal
□ amputation
□ diabetic coma
□ hospitalization

i

Nutrition

22.Has your heaith care provider ever made dietary recommendations to help you
improve your blood sugar control?
Oj Yes

0 2 No

O2 Not sure or don’t remember

23. Please check the type(s) of meal plans that you follow:

___ A regular schedule for your meals and snacks
__ Weigh or measure food
__ Exchange lists or food group lists
24. When will you follow the dietary recommendations made by your health care
provider? (Check the one that applies most to you.)

Q
Q
O
O
□
□
O
□

I have been for MORE than 6 months
1 have been for LESS than 6 months
I plan to begin right away
I plan to begin within the next 1-3 months
I plan to begin within the next 6 months
I don 7 plan to within the next 6 months
I never plan to
Does not apply to me

Please check the one that best describes you:
25. I am determined to follow the dietary recommendations made.
O,
Does not
apply to me

O2

I
I

Not at all
determined

03
Somewhat
determined

04
A little
determined

05
Very
determined

26. I am confident in my ability to follow the dietary recommendations made.
Qi

o2

Does not
Apply to me

Not at all
confident

O3
Somewhat
confident
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04
A little
Confident

05
Very
confident

Exercise
x
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27. Has your health care provider ever recommended an exercise program?
Ot Yes
O2 No
Q3 Not sure or don't remember
28. Do you have a regular exercise program?

□
□

No (go to question 29)
Yes (continue)
a. How many days per week do you exercise?___
b. What is the intensity' of your exercise program? (Check one)
□ Light (a stroll in the park)
□ Moderate (golf, tennis, yard work, heavy house cleaning, brisk walking)
□ Vigorous (jogging, swimming, chopping wood)
c. How many minutes does one exercise session last? (think of an average day)_____

29. When will you exercise regularly? (Check the one that applies most to you.)

□
□
□
□
□
□
□
□

I have been for MORE than 6 months
1 have been for LESS than 6 months
I plan to begin right away
I plan to begin within the next 1 *3 months
I plan to begin within the next 6 months
I don ’(plan to within the next 6 months
I never plan to
Does not apply to me

Please check the one that best describes you:
30. I am determined to stick to a regular exercise routine.
i----O,
o2
O,
o4
Does not
Not at all
Somewhat
A little
apply to me
determined
determined
determined

H v

O,
Very
determined

i 31. I am confident that l can stick to a regular exercise routine.
O,
Does not
Apply to me

02
Not at all
Confident

O.v
A little
Confident
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O4

O?;

Somewhat
Confident

Very
Confident

Blood Sugar Monitoring
32. Have you been told by your health care provider to check your blood sugars?
Q No (go to question 33)

Q Yes (How many times per day were recommended?

3

33. Do you test your blood sugar?

□ Don’t know how (please go to question 40)
□ No (please go to question 34)
□ Yes
a. How many days per week do you test your blood sugar-?
b. How many times per dav do you test your blood sugar? _
c. My blood sugar level is usually

. (think of an average day)

d. Do you keep a record of your blood sugar test results?
Oj Yes
O 3 Only unusual values
Oa No
When you do not test your sugar,
it is because;

34. I forgot.
35. It hurts to prick my finger.
36. The time or place wasn’t right.
37.1 do not believe it is useful.
38. It is too much trouble.
39. It costs too much.

1

2

3

Frequently
4

1

2

3

4

1
1

2

3

4

5
5
5

2

3

4

5

J

2

3

4

5

1

2

3

4

5

Never

Rarely

Some

times

Always

40. When will you check your blood sugars regularly?
(Check the one that applies most to you.)

□
O
□
□
□
O
□
Q

I have been for MORE than 6 months
I have been for LESS than 6 months
I plan to begin right away
I plan to begin within the next 1-3 months
I plan to begin within the next 6 months
I don V plan to within the next 6 months
I never plan to
Does not apply to me

Please check the one that best .describes you:
41. 1 am determined to check mv blood sugar regularly.
O,
Does not
apply to me

O,
Not at all
determined

O.,
A little
determined

o.5

04
Somewhat

determined

Very
1

determined

42. 1 am confident that l can check mv blood sugar regularly.
O,
Does not
apply to me

O2
Not at all
confident

O3
A little
confident
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O4
Somewhat
confident

05
Very
confident

1

Weight Management
| 43* What is your height?

44. What is your weight?

45. Has your health care provider recommended a weight management program?

Qi Yes

02 No

O3 Not sure or don’t remember

46. When will you participate in a weight management program?
(Check the one that applies most to you.)
/

□
□
□
O
□
O
□
O

I have been for MORE than 6 months
I have been for LESS than 6 months
I plan to begin right away
I plan to begin within the next 1-3 months
I plan to begin within the next 6 months
I don V plan to within the next 6 months
X never plan to
Does not apply to me

/ /j
f VJ
v.
^
:

Please check the one that best describes you:
47. 1 am determined to lose or manage my weight.
O,
Does not
apply to me

o2
Not at all
determined

O.,
A little
determined

04

05

Somewhat

Very
determined

determined

48. I am confident in my ability to lose or manage mv weight.
Oi
Does not
apply to me

O2
Not at all
confident

03
A little
confident

Os
Very
confident

O4
Somewhat
confident

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

49. Keep my blood sugar in good control.

1

2

3

4

5:

50. Keep my weight under control.

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

I am able to:

51. Do the t hings I need to do for my
diabetes (diet, exercise, medication).
! 52. Handle my ieelings (fear, anger, worry)
[
about my diabetes.
L
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1

Social and Personal Well Being
My family and friends do the
following about my diabetes:
53. Encourage or reassure me.
54. Nag me.

Strongly
Disagree
1

Disagree

Neutral

Agree

2

3

4

1

2

3

4

Strongly
Disagree
1

Disagree

Neutral

Agree

2

3

4

1

2

1
1

2
2

3
3

4
4

3

4

1

2

3

4

1

My family or friends support and
help me do the following things:
55. Follow my meal plan.
56. Take my medicine.
57. Take care of my feet.
58. Get enough exercise.
59. Test my blood sugars.
<*\
<20

oo
few*

®?Y

Strongly 1
Agree i
5
5

Strongly j
Agree
5
5
5
5
5

i r%> )f#r
All
of the |
Time j

None
of the
Time

Some
of the
Time

A Good
Bit of
Time

Most
of the
Time

60. I have felt calm and peaceful.

1

2

3

4

5

I 61. I have felt downhearted/blue.

1

2

3

4

5

[ 62. I have been a nervous or anxious person.

I

2

3

4

5

I

2

3

4

5

1

2

3

4

5

i How have you felt during the PAST 4
! WEEKS.
L

63. I have felt worn out.
i 64. I have been a happy person.
Please circle the response that best
describes you:
65. Diabetes doesn’t affect my life at all.
66. I am afraid of my diabetes.

Strongly
Disagree
i
1

j

67. 1 am pretty well off all things considered.
i 68. I feel satisfied with my life, despite
diabetes.
69. 1 feel Tm not as good as others because
of my diabetes.
___________
70. t find it hard to believe that I really have
diabetes.
71. I feel unhappy and depressed because of
my diabetes.

I

Dis ; Neutral
agree
2
3
2
3

j

i

j

4
4

Strongly i
Agree
5
5

Agree

1

2

3

!

4

5

1

2

3

i

4

5

1

2

3

4

5

4
j
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1

2

3

4

5

l

2

3

4

5

UNIVERSITY LIBRARY
LOMA LINDA, CALIFORNIA
Please check the one that most applies to you;

1

72 , What is your marital status?
□ Single, never married
□ Single, living with partner
□ Married

□ Divorced
□ Separated
Q Widowed
f

73, What is the highest level of education
you have achieved?
Q
Q
□
Q
□
Q

74, Which ethnic group do you belong to?
□
□
□
□
□
□
□
□
□

8th grade or less
Less than a high school degree
High school degree or GED
Some college
College graduate
Graduate level education

African American/Black
American Indian
Asian (Japanese. Chinese, Korean, etc.)
Caucasian/White
Hi spank,-M exican/Lat ino
Indonesian
Middle Eastern
Pacific Islander (Samoan, Filipino, etc.)
Other (please specify)____________

CONGRATULATIONS, YOU ARE FINISHED!
THANK YOU FOR YOUR TIME AND ASSISTANCE.
At this time, please return this surv ey
in the envelope provided
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